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Build a Library of FARMING BOOKS via 
the Organic Farmer 20% DISCOUNT PLAN 


Here’s how you benefit: 


Any of these 
When you order the Organic Farmer Book of the 
Month, plus at least one additional book listed at the ORGANIC FARMER 
right, you get a 20% DISCOUNT on your entire order. 
This is your opportunity to build a helpful Organicul- 
tural library at unusually low cost. Note: Discount Plan to complete your 
orders for the January Book of the Month will be accept- 


ed only during January and February 1950. No C.O.D.’s . DISCOUNT PLAN: 
on this special offer, which is open only to Organic THE HEALTHY HUNZAS 


Farmer subscribers. by J. 1. Rodale 


True story of a cancer-free people 
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The Book of the Month for January is Sal Goats, Sot so. 36 ean 
¥ 
66 9 99 FARMERS OF FORTY CENTURIES 
The Earth’s Green Carpet agai 


by Louise E. Howard How compost farming has enabled 
the crowded Orient to keep its lands fer- 
In this vividly written book the scramble for sur- tile. 384 pp., 209 photos. $5.00. 
vival of all growing things is graphically set forth. - 


STONE MULCHING IN 


Nature holds everything in place if Man permits THE GARDEN 


her to, but when his depredations are successful Sp dt 8. Radlale 

the precious topsoil is lost and blows across the Eliminate cultivating and weeding 

land or washes downstream. The author warns and obtain better yields. A gardening 
bat a ; innovation! 164 pp., 50 photos. $3.00. 

us that it is almost too late, and that if we do not fa 

change our methods Man can easily vanish from the face of the earth. 


; ; ; THE PRUNING BOOK 
Lady Howard is the widow of Sir Albert Howard, the founder of the by Gustave L. Wittrock 





Organic Farming movement. It is her theory that degenerative dis- sie ests ell Bhede of thie endl 
eases are on the increase everywhere because of the prevalence of “— — sg how * fag a 
: pegs shen. ., diagrams, photos. -00. 
chemical fertilizing. 260 pp. $3.00. — ” 7. 
Example of the Discount Plan: THE ORGANIC FRONT 


by J. I. Rodale 


If you purchase “The Earth’s Green Carpet” and “The Answers the question, “Is our health 


Healthy Hunzas”, you take the 20% discount on $6.00 and related to the soil?” in terms of the 
fundamental principles underlying suc- 

pay only $4.80—a saving of $1.20! The more books you buy cessful farming. 200 pp. $2.50. 

when you buy the book of the month, the greater your cash . 

saving. And at the same time you are adding helpful, fas- TREES AND TOADSTOOLS 

cinating, authoritative. books to your library, all written or by M. C. Rayner, DSc. 

endorsed by J. I. Rodale, editor of The Organic Farmer. Deals with their fundamental but 


little understood relationship. 122 pp., 
18 full-page photographs. $2.50. 


° 
THE EARTH'S FACE & 
Human Destiny 
by Dr. Ehrenfried Pfeiffer 
A beautiful landscape is an index of 
a living soil. The author warns against 
agricultural practices which destroy the 


; BOOK OF THE “MONTH DEPT. soil. 183 pp., 60 illus. $2.75. 


——— = HUMUS AND THE FARMER 


The Organic Farmer by Friend Sykes 


How 750 “worthless” acres were 
changed into rich farmland. 416 pp., 
= = SSSSSSSSSF~>~L__== 40 photos, index. $4.50. ¢ 
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by the animal’s hoofs and saturated 
with their urine. The pile was kept 
moist with just enough rainwater. 
‘Everything’, all waste, was returned 
to the soil in the right way, in the 
form of humus. 

On the farm when a friend of 
mine milked one cow and I the oth- 
er, it irked me because he was so 
rough with the operation, and I 
in turn irked him because I was so 
slow and fussy. I would take a hand- 
ful of soft hay and carefully rub 
down the cow’s back and rear legs 
and finally gently massage the cow’s 
udder before starting to milk. I 
once proved to my friend the advant- 
age of this little extra attention. 
After he had completely stripped 
his cow, I have, by a few minutes of 
relaxing massage, obtained nearly 
another quart of milk from his an- 
imal. The extra quart is unimpor- 
tant. It’s the ‘quality’ that’s involved. 
Consult a good child doctor. When 
a nursing mother feeds her baby 
while under a nervous strain, you 
can rest assured that someone is go- 
ing to walk the floor that night. 
This is one of the ‘qualities’ in foods, 
that cannot be proved by a math- 
matical equation. These peculiar 
types of ‘qualities’ are far more num- 
erous in plants and the soil. Why 
certain phenomena exist is some- 
times unexplainable, but I am con- 
vinced that the above mentioned 
‘quality’ of milk can never be ob- 
tained with a milking machine. 


Thos. C. Kendall 
Los Angeles, Calif. 


Apple Pomace 
As A Mulch 


Dear Sir: 


I am mulching fruit trees with 
leaves that have been rotting in a 
pile for over a year. They are filled 
with worms. On top of the leaves 
I have put a thin layer of chicken 
manure and then corn cobs. 

On our hay field now used for 
fall eo I’m putting new leaves. 
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DINGLEY HYDRAULIC LOADER 
MECHANIZES THE COMPOST HEAP 
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Attaches to tractors for use as a manure loader. Can handle all kinds of ‘organic matter. 
Reduces the time of making compost to a fraction. No organic farm should be without one. 
For Farmall A, Super A, B, Bn and C. John Deere M and M.T. Also old model H. 


A HEAVY DUTY LINE FOR LARGE TRACTORS 





Available for most makes of cultivating type tractors, some 
wide front types and the new John Deere Crawler. 


A Full Line of Attachments 
« 


Manufactured by 
DINGLEY MANUFACTURING CO, ",,ist "mls 
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I spread them with a manure spread- 
er. 

There is a cider press nearby that 
will give me apple pomace. Would 
it be advisable to put a thin layer 
of this over the corn cobs to de- 
compose them? Do you advise using 
pomace where the ring method is 
being used? If so, how thick a layer? 
My layers are of leaves, chicken ma- 
nure and corn cobs. I thought of 
adding wood ashes to this mulch, as 
they have become available here at 
home where we are burning wood 
for heating. I thought I'd put wood 
ashes on the pomace to help alkalize 
it. Is the order of my layers good? 
I will have still more leaves to put 
on top of the wood ashes. 


Phillip MacGregor, 
Akron, Ohio. 


Ed. Apple Pomace decomposes into 
a fine organic fertilizer. It will break 
down rapidly if used as a mulch or 
in the “Ring method.” It should 
not be piled too thick, as it may have 
a tendency to “smother” the ground. 
Apple pomace may contain quanti- 
ties of poison spray residues, but 
these poisons are usually offset by 
the health-giving qualities of organic 
matter. 


Ash From Brush Pile 
Stimulates Crops 


Dear Sir: 


I have just finished reading your 
book “Pay Dirt.” Like other writings 
of yours that I have read it appeals 
to me strongly because of its reason- 
ableness and because your conten- 
tions are born out by the rather 
limited experience I have had so 
far on my hill farm in central New 
Hampshire. 

Your chapter entitled “Burning 
over Land” seems to me, however, 
to be contradicted by the experience 
I had with a small potato patch 
planted last season. 

The potatoes were planted on the 
site of a tremendous brush pile that 
I had burned in the early spring 
prior to planting. This pile was 
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the size of a barn, and the fire must 
have given the ground below it a 
very thorough scorching. Neverthe- 
less, the potatoes came up fine. Pro- 
duction, I estimate, was at the rate 
of about 400 bushels to the acre, 
and the potatoes averaged about 34 
of a pound each. There was no de- 
predation by pests, despite the fact 
that there was a plentiful supply of 
potato bugs and flea beetles on a 
nearby plot that hadn’t been burn- 
ed. 

I will be interested in having your 
observations on this phenomenon. 


Carl Malmberg, 
Warner, N. H. 


Ed. Your experience regarding the 


_ burning over of land does not tend 


to prove the advisability of burning. 
When organic matter, is burned some 
of the minerals become soluble and 
readily available to the plant. This 
soluble ash is a powerful stimulant, 
especially if it is applied in large 
quantities. You mentioned that you 
burned a tremendous brush pile. 
The ash from that pile would stimu- 
late the crops under it for many 
years. 

However, when land or brush is 
burned the most valuable part of it, 
the organic matter, is lost. Bacteria, 
valuable fertilizing agents, are lost. 
Moisture in the land is baked out. 
In other words, although burning 
may produce some increased growth 
if a large amount of ash is added to 
the soil, the harmful affects usually 
prove to be greater. 


Weed Killers and 
What They Do 


Dear Sir: 


We presume, of course, that as a 
matter of principle you decry the 
use of the various chemicals now 
being employed to eradicate weeds, 
but we are wondering if you have 
any scientific data or records on their 
eventual effect on land. 

This writer is in thorough accord 
with your policy of opposing the 








use of chemicals on the soil, but he 
is wondering if any scientific experi- 
ments have been made to determine 
what effect they probably would 
have after being used for a year or 
so. 

It is his belief that so many of 
these things, or the final affects of 
them, can not be determined until 
so long a time has passed that the 
soil is ruined for extended periods. 

A scientist from the U. S. experi- 
ment station at Beltsville, Maryland 
told us recently that some land in 
the state of Washington has been 
ruined for 20 years by the use of 
arsenic sprays—that millions of dol- 
lars were lost this fall by potato 
growers who had used “Benny Hex” 
last year for insect control. This 
year’s crop had such a bad taste 
that the potatoes had to be dumped. 
They now know that a root crop 
should not be planted in such land 
for at least a year. 


Lundy Dirr, 
Terra Ceia Island, Fla. 


Ed. Future issues of The Organic 
Farmer will contain more facts about 
the harm that may come about from 
the use of powerful weed killers and 
insecticides. 

Reader Dirr may be referring to 
material in Scientific Paper No. 837 
published by Washington State. col- 
lege. Stitt and Evanson proved ex- 
perimentally that certain insecticides 
influenced the taste of potatoes, 
peaches, peas and sweet corn to such 
a degree that they were unsuitable 
for canning. 


Chemical Fertilizers 


Dear Sir: 


The October issue of The Organic 
Farmer was so full of vital informa- 
tion on chemical fertilizers and their 
bad effect on our soils that I would 
like another copy to send to my 
brother-in-law who has a farm in 
Pennsylvania. 

L. A. Murtagh, 
Brooklyn, Ny Y. 
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Organiculture 


and ‘l'race Elements 


HEN BARON von Liebig 
V V created the concept of chem- 
ical fertilizing of soils about 1840, he 
stated that only nitrogen, phosphor- 
us and potash were needed to feed 
the crop. Nothing was known about 
the trace mineral elements needed 
in painfully small amounts, such as 
cobalt, manganese, zinc, boron, cop- 
per and molybdenum. 

About sixty years after Liebig, in 
1900, some French scientists dis- 
covered that plants and animals re- 
quired certain minor mineral ele- 
ments, but nothing was done in agri- 
culture about it until the early 30's. 
And as far as the farmer is concerned 
it is only in the last few years that 
he is beginning to apply them in 
artificial form. 

The elements calcium, magnesium 
and iron can be tolerated by plants 
in more than trace quantities. The 
amount of a trace mineral required 
by a plant may be as low as 4 or 5 
parts per million of soil, and if the 
amount exceeds this quantity slight- 
ly, danger ensues, for in such quanti- 
ties the trace elements may become 
poisons, and act like sledge-hammers 
on plants. 


JN the case of boron, a lack of it 

causes heart rot disease in beets, 
the browning of cauliflower and 
alfalfa yellows. In copper deficiency 
there is “wither tip” of apple trees, 
exanthema of pears, chlorosis of 
beets and die-back disease of citrus 
trees. In manganese deficiency there 
is a wide variety of plant diseases 
such as “gray speck” of oats and 
marsh spot of peas. In animals it 
causes) leg-bone deformity in chick- 


ens known as perosis (slipped ten- 
don). It is tied in with the sex health 
of animals. A lack of it causes steril- 
ity in bulls. 

Today some chemical fertilizers 
are being enriched with these trace 
elements. In writing this article I 
want to show that the use of chemi- 
cal fertilizers is a menace to the 
proper utilization of the trace min- 
erals. I want to show also that the 
use of organic matter unlocks these 
micro-nutrients and makes them 
available. The average soil may 
have more than enough trace ele- 
ments, but the long use of chemical 
fertilizers has locked them in. To 
get them to go to work all you need 
to do is to start applying organic 
matter to the soil. On farms where 
the organic method is followed there 
is rarely seen any sign of mineral 
deficiencies in growing crops. 


PROFESSORS Truog and Berger 
of the University of Wisconsin 
said that after testing thirty-four 
virgin and forty-eight cultivated 
soils, the organic matter in the soil 
made boron available to plants. Soils 
with a high lime content and soils 
depleted in organic matter, they 
said, were found to be low in boron 
that the plants could usé. It is not 
enough to have boron in the soil. 
It must be available. Also, an excess 
of potassium makes the severity of 
boron deficiency more pronounced. 
Let us take another case. In 
April, 1941, an experiment of tre- 
mendous significance was described 
by Professor Glen Wakeham of the 
University of Colorado before an 
American Chemical Society meeting 


at Saint Louis. This experiment 
proved that garden beans and peas 
grown in poor soil had a greater min- 
eral content than those grown in 
rich soil. By rich soil was meant soil 
that was “enriched” by the usual 
chemical or commercial fertilizers 
with the possible addition of ma- 
nure. 

Professor Wakeham said, “While 
millions of dollars are spent annual- 
ly in research to produce greater 
crop yields, and other millions to 
discover ways of disposing of the 
surplus crops thus produced, almost 
no attention has been paid to the 
nutritional values—particularly with 
regard to essential minerals—of the 
artificially forced and ‘improved’ 
crops obtained. If the present ob- 
servations prove to be examples of 
a more or less general phenomenon, 
crops grown on ‘poor’ soils should 
command higher prices than those 
grown on ‘rich’ soils. 

“More fantastically,” it has been 
suggested “that tribes and nations 
living in agriculturally poor coun- 
tries—high, windswept plains, moun- 
tainous districts and arid semi-des- 
erts—have usually conquered the in- 
habitants of the rich river valley and 
coastal plains because they have 
more iron in their blood and more 
grit in their bones.” 


HIS work of Professor Glen 

Wakeham would seem to indi- 
cate that the use of chemical fertil- 
izers did something to the minerals 
in the soil to inactivate them. 

Dr. Firman E. Bear of Rutgers 
University wrote in the Agronomy 
Journal of November, 1949: 





Editorial 


Continued 


“The need for minor elements is 
augmented with each year of in- 
crease in the agricultural age of the 
soil, with each step-up in acre yield, 
and with each move toward further 
purification of fertilizer salts. The 
supply of minor elements is limited, 
and economy in their use is essential. 
Fortunately, manures, sod crops, and 
cover crops serve both as sources of 
these elements and as agents for 
their solubilization in the soil.” 


COULD almost rest my case here, 

for Firman Bear is a recognized 
authority. But there are too many 
additional references to leave them 
out. What Bear means by the “fur- 
ther purification of fertilizer salts,” 
is that many years ago when technol- 
ogy in fertilizer manufacture had not 
advanced in efficiency as it is today, 
the fertilizers were contained in sub- 
stances which contained many “im- 
purities” that included trace ele- 
ments. Today, when a mixture is 
given a formula, let us say of 8-10-8, 
it contains nothing else but 8 of ni- 
trogen, 10 of phosphorus and 8 of 
potash. 

In an article in Nation’s Business 
for December, 1949, by Harland 
Manchester, called Good Medicine 
that comes in Small Doses (trace ele- 
ments) the author says: “On some 
farms where tractors have supplant- 
ed horses, symptoms of manganese 
shortage showed up. At first the de- 
ficiency was laid to the lack of horse 
manure; then it was shown that the 
straw used to bed down horses, but 
seldom used for other animals, had 
contained the needed element.” 


ROBABLY both the manure and 

the straw contained the manga- 
nese, but as Mr. Manchester seems 
to be unaware, they exert a power- 
ful effect in getting manganese from 
the unavailable stores of it in the 
soil. Leonard Wickenden in a recent 
article in this magazine said, ““Wher- 
ever sufficient manure is available 
for fertilizer purposes, an acute man- 
ganese deficiency may never be ex- 
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perienced.” Mr. Wickenden is a 
chemist who wrote the book Make 
Friends with the Land, which is sold 
by this magazine. 

Dr. E. R. Purvis of the N. J. Agri- 
cultural Experiment Station in an 
article in the N. J. Farm and Garden 
(Feb. 1947) said: “Unlike boron, 
most New Jersey soils contain suffi- 
cient manganese for normal plant 





growth. It is therefore a question of 
availability and not one of an actual 
soil deficiency. Along with iron and 
zinc, manganese is removed from the 
soil solution progressively as the soil 
reaction, or pH, exceeds 6.5. No in- 
stance of manganese deficiency has 
been recorded in New Jersey soils 
below that reaction, so the best rem- 
edy for this deficiency is the judi- 
cious use of lime to maintain the soil 
reaction within the range of pH 6.0 
to 6.5 for most crops.” That is no 
doubt so, but Dr. Purvis should 
have mentioned organic matter, so 
badly needed in New Jersey soils. 

R. E. Stephenson, writing on Hu- 
mus for Production of Horticultural 
Crops in the California Cultivator 
(Mar. 6, 1943) says, “No soil defi- 
ciency has yet been found but that 
it has been at least partially correct- 
ed by some kind of organic matter. 
Use of compost has reduced the need 
for additional minor elements, parti- 
cularly boron, a lack of which has 
been entirely corrected when large 
amounts of compost were added. 


Organic materials contain some of 
all elements necessary for plant 
growth and in a relatively readily 
available form.” 


DR. JONATHAN Forman, M.D., 

president of the Ohio Medical 
Society and quite active in the 
Friends of the Land, says in his book 
Soil, Food and Health, published by 
Friends of the Land, Columbus, 
Ohio: 

“The mineral and vitamin con- 
tent of plants may be influenced by 
many factors. Since organic garden- 
ing is one method which produces 
vegetables with a high nutritive 
value, it may be of some interest to 
review this subject briefly. Soil scien- 
tists were the first to emphasize the 
need for organic matter. It lightens 
the soil, helps to retain moisture, and 
the plants that produce organic mat- 
ter, especially those with deep roots, 
act as pumps to bring the minerals 
from the subsoil to the surface soil 
where they will be more effective 
for vegetable production. The de- 
caying organic matter as a rule liber- 
ates nitrogen and minerals as need- 
ed, especially during rainy periods 
in the south. No chemical fertilizer 
can duplicate this continuous supply 
when rainfall is heavy.” No com- 
ment is needed, as Dr. Forman adds 
his authoritative words to those of 
the other authorities. 

W. L. Powers, soil scientist of the 
Oregon Agricultural Experiment 
Station at Corvallis, Oregon, in Cir- 
cular No. 192 entitled The Minor 
elements in Soil Fertility and Plant 
Nutrition, (1938), said: 

“In the past two decades replace- 
ment of animal power by farm 
tractors and large production of pure 
synthetic fertilizers as intense special- 
ized agriculture, have contributed to 
manifestation of some deficiency dis- 
eases of crop plants.” In concluding 
he states: “It seems inadvisable to 
include trace elements in fertilizers.” 


R. Ehrenfried E. Pfeiffer in an 
article Trace Elements in the 
Dec. 1947 Organic Gardening says: 
“The second factor is that an ex@ess 
of boron in _ nutritive solyions 
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caused severe poisoning which was 
avoided when humus colloids were 
added to the solutions. Then the 
stimulating effect alone was ob- 
served. Humus, once more, plays the 
balancing role and acts as a buffer.” 
He says again, “The chances are 
that the chemical treatment of rock 
phosphates, in the production of 
superphosphate, may eliminate bo- 
ron as well as many other trace ele- 
ments. This would be one point in 
favor of the use of untreated rock 
phosphate.” 

In his book Bio-Dynamic Farming 
and Gardening (sold by the Organic 
Farmer) Dr. Pfeiffer states: “The 
mineral substances in the soil are in 
a state of equilibrium. When, how- 
ever, a soluble material is strongly 
preponderant, then other materials 
are driven out of solution, precipi- 
tated, etc.” In other words the chem- 
ical fertilizers containing highly sol- 
uble nutrients take valuable min- 
erals out of the state of equilibrium 
which is so important to their proper 
utilization by the plant. 

Selman A. Waksman in his book 
Humus shows how the mineral, iron, 
is made available by organic matter. 
He says: 

“The products of decomposition 
of plant residues (humic acids) also 
exert decided solvent effects, giving 
water-soluble compounds of iron.” 
He states further, ‘“The existence of 
organic films on the surface of min- 
eral particles has been brought out 
by the work of Schloesing.” Again 
he says: “At neutral or slightly alka- 
line reactions, inorganic iron is pre- 
cipitated as hydrate or phosphate 
and becomes quite unavailable to 
plants growing in culture solutions 
or in sandy soils, poor in humus. 
Certain plants may, therefore, be- 
come chlorotic under such condi- 
tions. Humus can form compounds 
with iron which render this element 
available to plants at even neutral 
and somewhat alkaline reactions. 
This is also true of the effect of hu- 
mus upon the availability of iron 
for the growth of microorganisms, as 
the nitrogen-fixing Azotobacter.” 

Finally, in the process of the 
break-down of organic matter carbon 


dioxide is released which acts as a 
solvent on rock particles in the soil 
releasing the minerals they contain. 


HERE are dozens of other refer- 

ences which space does not per- 
mit inclusion of here, but it all 
proves conclusively that we should 
not tamper with the delicate bal- 
ance which must be maintained in 
the soil. We do not have the ability 
to know exactly how much of each 
mineral must be added. Rather de- 
pend on organic matter to preserve 
the necessary equilibrium. 


Bacteria 

,From what I have said so far, it 
would appear that the ability to 
make trace elements available is due 
largely to the fact that organic mat- 
ter is colloidal in nature and thus 
has pronounced absorptive proper- 
ties. But I believe there is another 
reason. Part of the digestive process 
of the soil consists of the soil organ- 
isms—the bacteria and the fungi and 
anything that keeps them function- 
ing properly and multiplying should 
be an aid to that process. It need 
not be proven here, but there is 
much evidence that the application 
of organic matter gives rise to a 
tremendous increase in number of 
the beneficial types of bacteria and 
fungi, while the use of chemical fer- 
tilizers causes unwanted types of or- 
ganisms to flourish. How are trace 
elements and bacteria interrelated? 
Let us see. 


UST as human beings require 
trace elements in order to func- 
tion, so do bacteria. They have the 
ability to absorb or feed upon min- 
eral elements which would be un- 
available to plants, but they make 
it available through the means of 
having it present in their bodies, 
and then dying. Their dead bodies 
become available to the plant. Con- 
ditions that make bacteria work 
more and work better bring out 
more trace elements, and the appli- 
cation of organic matter makes those 
conditions more liveable to the soil’s 
organisms. It improves the moisture, 
the temperature conditions, the soil 





granulation and tilth, the aeration, 
which are all conditions needed by 
bacteria for growth. 

Let me give several references 
from Waksman’s book Principles of 
Soil Microbiology: 

“The minerals, chiefly phosphates 
and potassium salts, but also iron, 
magnesium, sulphur, calcium and 
traces of other elements, are utilized 
by all microorganisms either in the 
form of simple inorganic compounds 
or are obtained from complex or- 
ganic substances in the process of 
their decomposition. The minerals 
may often be obtained from insol- 
uble inorganic materials, especially 
if the organism produces acids which 
tend to make them soluble.” He 
says further, “Microorganisms take 
part in various soil processes which 
directly affect the growth of higher 
plants. They decompose the soil 
organic matter and liberate the ni- 
trogen and minerals necessary for 
the growth of higher plants... They 
synthesize organic matter from in- 
organic compounds and thus com- 
pete with higher plants for the avail- 
able nitrogen and minerals; this 
process may become useful in the ab- 
sence of a growing crop, since the 
soluble materials are prevented from 
being leached out.” 


ERE is a quotation from The 

Country Gentleman. In an arti- 
cle by J. Sidney Cates (1943) en- 
titled Is Any Soil Poor? he states: 
“Now there develops strong evidence 
that, in many cases at least, trace ele- 
ments affect plants merely through 
action on soil bacteria. A recent ex- 
perimenter found that alfalfa got a 
big growth kick from a small amount 
of iodine. Further studies indicated 
that the iodine had no effect directly 
on the alfalfa, but did greatly stimu- 
late the inoculating bacteria.” 

We would not suggest the direct 
application of iodine but rather the 
use of phosphate rock which usual- 
ly contains a trace of it. Seaweed or 
oyster shell flour also contains io- 
dine. The bacteria in the soil will 
work upon them to make them avail- 
able to plants. Anything that a 


. farmer does to depress or eliminate 
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bacteria from a soil is nothing short 
of suicidal to the biologic health of 
that soil. There is one situation 
which is typical of such a practice. 
It is a case where both a chemical 
fertilizer and a poison spray such as 
copper sulphate is used. This is 
done with potatoes, for example, and 
in such soil the bacteria and earth- 
worms decline below a level that is 
safe for the life of the soil. 


Earthworms 


] HAVE always believed that the 

earthworm and bacteria are some- 
how interrelated to the benefit of 
the earthworm and the soil in which 
it works. All are agreed that earth- 
worms greatly aid a soil. They bur- 
row in it, thus aerating it and pro- 
viding channels for rain to be ab- 
sorbed. They eat the soil and make 
it into a better topsoil through the 
manure which they eject. In a soil 
previously described (in potato grow- 
ing) will be found few earthworms. 

Here is what Lyon and Buckman 
in their Nature and Property of 
Soils say: “The mineral matter eject- 
ed by earthworms is rendered avail- 
able by the digestive juices in the 
worm’s intestines. The rank growth 
of grass around earthworm casts sug- 
gests an increase availablity of plant 
nutriments.” The earthworm’s di- 
gestive system is rich in bacteria 
flora which together with other mild 
solvents in it, break down extremely 
tiny particles of rock which are in- 
cluded in the soil which the earth- 
worm takes in. In such rock, as well 
as in the organic matter contained in 
such soil, are to be found the trace 
mineral elements. 


Hybrid Plants 


ROFESSOR Patrick J. McKenna, 

assistant horticulturist of the 
N. Y. Botanical Gardens and a pro- 
fessor at Hunter college, made an 
observation which is extremely inter- 
esting. He said that on land where 
crops are sickening because of trace 
element deficiency, weeds are grow- 


& 


ing with no signs of such deficiency. 
He sald: “The astounding thing has 
been that weeds growing in these 
soils showed no deficiency of the 
same mineral element... .It might 
suggest that our major economic 
crop plants have lost the faculty of 
extracting the needed elements from 
the soil particles.” 

This is exactly what is the matter 
with our modern hybrid corn plants. 
Recently a large manufacturer of ag- 
ricultural implements made a nu- 
tritional study and found that the 
average crop of hybrid corn today 
lacked six important trace elements. 
On our organic farm of sixty acres, 
we plant only domestic corn for that 
reason. This year we obtained a yield 
of 59 bushels of the domestic variety 
while the average for our region, 
which consists mostly of hybrids, was 
46.5. We not only obtained a higher 
yield, but when we fed it to our 
chickens we gave them resistance to 
disease. We have no disease in our 
poultry flocks. This would show the 
futility of adding trace minerals to 
the soil in artificial form, then using 
chemical fertilizers and the residues 
of poison sprays to inactivate them, 
and then to plant hybrid plants 
whose roots do not have the ability 
to extract them, In the Organic 
Method, by the application of green 
manure crops and somie organic mat- 
ter brought in from outside of the 
farm, along with ground rock pow- 
ders such as phosphate rock and 
some of the granites for potash, you 
are setting up a perfect situation 
for the inclusion of all the trace 
minerals in your crops. Any farmer 
who has had disease in his dairy 
herd or with his poultry would do 
well to give this system a trial. It 
is cheaper than the chemical meth- 
od. It is not necessary to make com- 
post. Apply the organic matter di- 
rectly to the soil. 


Deficiencies 
NEWCOMER to the organic 
method or an outright opponent 

to it will say, suppose you are start- 


ing with a farm that has some kind 
of deficiency. How are you going to 
correct it by the organic method? 
First, the chances are that the de- 
ficiency exists only in the fact that 
the minerals are in an unavailable 
form. By starting to apply organic 
matter they will become available, 
If, as is extremely rarely the case, 
there is a true deficiency, an appli- 
cation of raw ground up phosphate 
rock will cure it as it contains over 
twenty five rare mineral elements, 
Also the using of organic matters 
obtained from outside sources will 
tend to bring in items that are de- 
ficient. This year we obtained more 
than 50 tons of leaves from a nearby 
city. They are unusually rich in 
minerals. If farmers only realized 
how valuable leaves are and how 
easily they are obtained, there would 
be more of a rush to get them. The 
city near us hauls the leaves to 
a dump and permits anyone to take 
them. For several weeks we hauled 
without a single farmer in competi- 
tion. There are hundreds of other 
sources of organic wastes obtainable 
in cities and in the countryside. Not 
a leaf should be wasted. 


Toxic Trace Elements 


BEFORE leaving this subject I also 


want to mention that aluminum, 
which is toxic to plants in an over- 
supply, is made unavailable to plants 
by organic matter. In other words 
aluminum is easily precipitated by 
organic matter. I have never studied 
this subject, but from Waksman’s 
book, Humus, I learn that there 
must be others. He states that hu- 
mus, “has certain chemical effects 
upon soil constituents, rendering 
various elements, such as phosphor- 
ous, more soluble, and neutralizing 
substances which tend to be toxic 
to plants.” 

In other words, organic matter 
has the power to make desirable 
trace elements available, while it 
is able to depress or inhibit the 
effect of those elements which easily 
become toxic. It is almost magical 
in its working. 


J. I. RODALE 
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THE HEALTH OF THESE CHILDREN DECLINES AS THE SOIL OF THEIR REGION WASHES AWAY. 


‘Our Soils, Our Food 


and Ourselves. 


By DR. WM. A. ALBRECHT 


From The Mennonite Community 


HE weather has always been con- 
T sidered a very important fact- 
or in our agricultural production. 
While the daily variations of the 
meteorological conditions, which we 
call the weather, have long been rec- 
ognized as important, the climate, 


which is the average of the weather 
over a long time, is even more im- 
portant in controlling both the kind 
and the quality of what we can 
grow. 

It is the long-time effect of rain- 
fall and temperature combined as 


climate that determines what kind 
of soil has been produced by weath- 
ering the rocks going to make it. 
The kind of soil determines the kind 
and quality of the foods that can be 
grown. Then, if we are what we eat, 
as some German put it when he said 
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This farmer will find that sickness comes when land loses its fertility. 


Mann ist was er isst, there is a 
close connection between our soils, 
our food, and ourselves. 

The soil is a temporary rest stop 
by the rocks on their way to solu- 
tion and the sea. How far the rocks 
have travelled on this journey de- 
pends on how much rainfall and 
high temperature have been crowd- 
ing them along on their route. In 
regions of low rainfall the soils are 
still rocky and sandy. There has not 
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been enough rainfall to carry rock 
decomposition so far as to make 
much insoluble clay. Nor has there 
been enough water to wash the solu- 
ble material away. Consequently the 
soils are alkaline. They are loaded 
with too many salts to permit good 
plant growth even if we make up the 
shortage in seasonal rainfall by ir- 
rigating the crop. 

If one starts in the west from near 
the Coast Range and goes eastward 


across the country to experience 
gradually increasing amounts of an- 
nual rainfall, one meets with a suc- 
cession of different soils. By the time 
we reach the middle of the United 
States the soils are deeper in color. 
They are deeper, higher in clay con- 
tent, and more productive under the 
annual rainfall there amounting to 
near 35 inches. Going upward to- 
ward this figure for rainfall in the 
temperate zone means going toward 
better soils. 


Coming eastward in the western 
part of our country means more soil 
construction. It means coming from 
the desert and its soil that supports 
very little life to where the bison 
once roamed and where wheat and 
livestock grow today. It means that 
legumes have grown  bountifully 
enough in the past so that the soils 
are well stocked with nitrogen. It 
means soils that have not been leach- 
ed. They have not had most of their 
fertility washed out, nor have they 
had hydrogen take its place on the 
clay to make them “acid.” It means 
mineral-rich and productive soils be- 
cause the lesser rainfalls have made 
enough clay and have loaded it with 
fertility. But those lower rainfalls 
have not carried that fertility down 
through to leave an acid clay sub- 
soil below a shallow surface soil lay- 
er, which is the common condition 
in eastern U. S. under high rainfall. 


Increasing rainfall as one goes 
eastward from the midcontinent, 
particularly in the northern part of 
eastern United States, means soil de- 
struction. This results because there 
is more rainfall than evaporation. 
‘Lhis puts considerable water down 
through the soil. The percolating 
water loaded with its carbonic acid 
takes the lime, magnesia, potash, 
and many other nutrient elements off 
the clay by putting hydrogen or acid 
—a non-nutrient—in their place. 

With sufficient rainfall to have 
weathered the rocks extensively, 
there is enough clay residue in the 
soils to make us say, “They are 
heavy.” They require much plowing 
and working to make a good seed- 
bed. Fortunately, their clay is still 
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somewhat like the original rocks. 
It is still a silicate and has a high 
filtering capacity. By this property 
it can catch and hold nutrients by 
taking them out of any solutions, 
should they come along. This same 
high exchange capacity of the clay 
for nutrients can mean a high degree 
of acidity in case the fertility has 
been washed out. But it is the same 
big capacity to hold fertility if we 
put it back into the acid soil. Such 
are the clays and soil conditions in 
the cooler, northern half of eastern 
United States, where higher rainfalls 
mean soil destruction in terms of 
better foods. 


If the climate is a combination of 
higher temperature as well as higher 
rainfall, as is the case when in east- 
ern United States one goes from the 
North to the South, then the rocks 
and even the clay are broken down 
much more completely. They do not 
leave a gray silicate clay. Instead a 
red, iron-aluminum clay results. This 
clay does not have much filtering or 
exchange capacity. If solutions of 
nutrients pass through, it does not 
take the nutrients out so effectively 
nor hold them for rapid exchange to 
the growing plant roots. It will not 
hold much acid either. Consequent- 
ly in the southeastern states it has 
often been said, “Because there is so 
little acidity in the soil no lime is 
needed to remove it.” 

Such reasoning fails to appreciate 
the difficulty of growing crops on 
soils of which the clay has so little 
exchange capacity. It disregards the 
high needs for the calcium in lime as 
a fertilizer even if those soils do not 
need the carbonate of lime to neutra- 
lize any acidity. Such soils are low in 
Capacity to grow mineral-rich, pro- 
tein-rich crops. They grow wood in- 
stead. They require considerable fer- 
tilizing to grow even the simple car- 
bohydrates like sugar and like cell- 
ulose in cotton fiber. So much of the 
fertilizer is washed out to require 
fertilizer for every crop following. 


The soils, then, in the western 
states are still rich in unweathered 
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minerals. Their clay is well stocked 
with nutrients. They have a high 
producing power for proteins. In the 
eastern states the soils are highly 
weathered with the clays in the soils 
of the cooler regions quite different 
from those in the tropical soils. This 
climatic pattern that makes the soils 
from the rocks determines, then, 
what nutrient elements the soils 
contain. Thereby it determines also 
how well those soils will feed our 
crops, our,animals, and ourselves. 

In accordance with the long-held 
belief that only the weather controls 
the kind of virgin plants in any lo- 
cality, we have been scouring the 
world and making transplants from 
everywhere to everywhere with little 
regard for the soil fertility required 
to nourish the shifted crops. When 
alfalfa grows dominantly in Colo- 
rado soils; when sugar cane grows 
abundantly in Louisiana; and when 
the rubber tree quickly takes over in 
Brazil; are these merely matters of 
differences in temperature or rain- 
fall with no dependence on the soil? 
Can plants be successfully shifted 
merely by keeping them properly 
heated and moistened? 

Alfalfa is a protein-bearing min- 
eral-containing forage of especially 
high lime content. It demands large 
supplies of mobile nutrients from the 
soil. It grows well where lower 
amounts of rainfall have not deplet- 
ed the lime and other fertility ele- 
ments from the surface soil. When 
planted on soils in regions of higher 
rainfall, it demands lime and other 
soil treatments for its successful 
growth. 

The rubber tree is another car- 
bon—or wood—delivering crop. Its 
product, rubber, is neither ‘edible 
nor digestible. Like other forest trees, 
it uses less fertility than alfalfa for 
growth and each annual supply of 
that is dropped back to the soil al- 
most wholly in its leaf crop. Through 
decomposition, this fertility supply 
in the leaves completes the cycle as 
it rotates from the soil up into 
the tree to the leaves and from the 


fallen and decomposed leaves back 
to the soil again. While making 
this cycle it does little more than 
make wood. Even that product con- 
sists mainly of air and water elabo- 
rated by sunshine into compounds 
of fuel value only for flames and 
not for the physiology of animals 
and folks. 
Perhaps you have never thought 
much about the variation in chemi- 
cal composition of the food crops in 
the various parts of the country ac- 
cording to the climatic soil pattern. 
It is true that we have different plant 
species, alfalfa, cotton, and rubber 
on different levels of soil fertility. 
More significant, however, is the 
great fact that the same kind of crop 
has different chemical compositions 
on these different soils. The plant’s 
pedigree is no control of this. So 
when Nature has washed out a soil 
by pouring excessive rainfall on it, 
or when we have taken out its fer- 
tility by crop removal and no fer- 


_tility return, there is a change in the 


chemical composition in such com- 
mon crops like corn or wheat, for 
example. Unfortunately, that change 
is not in the carbohydrate part so 
much where it would register as rec- 
ognizable change in bulk. Rather 
such change consists of the reduction 
in the protein and mineral contents, 
the smaller and unrecognized, but 
very significant fraction of the crop. 
Plants keep right on making carbo- 
hydrates as fuel and fattening foods 
for us in less fertile soils. But they 
do less in converting those carbohy- 
drates into proteins and mineral 
compounds that help grow bodies 
and help in their reproduction. 
The protein concentration in 
wheat, often spoken of as its “hard- 
ness,” illustrates this fact very well. 
On Missouri soils under her 40 or 
more inches of annual rainfall to 
make them badly leached and acid, 
wheat does well to have as much as 
ten per cent protein. Going west- 
ward across Kansas, according to 
data of 1940, the protein in the 
wheat there went up from the above 
figure in eastern Kansas to one as 
high as eighteen per cent in the 
western part. Putting extra fertility 
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into the Missouri soils at the proper 
times made equally as high a protein 
wheat there, according to experimen- 
tal trials. 

While someone may believe that 
the dry weather of western Kansas 
makes wheat “hard,” the dry year 
of 1936 in Missouri did not push the 
protein in the latter state’s wheat 
crop up to where it was a competitor 
with the former state’s “hard” wheat. 
Rainfall as seasonal water is not in 
control directly of the concentration 
of protein in the wheat. Rather it 
controls indirectly through the fer- 
tility it has left in, or removed from, 
the soils in the course of developing 
them from the rocks during centuries 
past. 

This variation in the chemical 
composition of wheat is a part of 
the soil fertility pattern. High pro- 
tein accompanies the starch or carbo- 
hydrate farther west. On coming 
eastward there is still plenty of starch 
as indicated by the high yields as 
bushels per acre, but there is a de- 
crease in the protein. On the lime- 
laden, nitrogen-providing soils this 
grain crop makes carbohydrates and 
converts a good share of them into 
protein by the help of this extra soil 
fertility. On the less fertile, com- 
monly called “acid” soils under the 
higher rainfall of the temperate 
zone, the crops make carbohydrates 
as the bushels per acre measure it. 
But they do not produce much pro- 
tein. 

Consequently then in feeding our 
animals we are faced with the prob- 
lem of purchasing the protein sup- 
plements. These must be grown, and 
brought from soils somewhere. These 
once consisted of the by-products of 
the wheat milling business that also 
has gone west. Along with the prob- 
lem of feeding the animals on such 
soils comes the fact that human foods 
are not so mineral-rich when the 
nutrients from the soil required by 
the plants to synthesize their pro- 
teins are not there. 

Any plant that grows is making 
carbohydrates by that process. These 
are built from air and water by sun- 
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shine energy. The plants that make 
proteins need the fertility from the 
soil to help make these complexes 
which the animals can only collect 
from the plants, but can not synthe- 
size themselves. Carbohydrates pile 
up readily as bulk to give big yields 
as tons and bushels. But when plants 
are converting this sunshine product 
into proteins, they do not pile up 
such yields so rapidly. Our selection 
of a crop merely for big bulk as 
yields has brought into prominence 
those crops that are mainly pro- 
ducers of carbohydrates. It encour- 
ages the “soft” wheats and the low 
protein corn. It has encouraged pro- 
duction of the fattening foods and 
less of those for body-building and 
fecund reproduction. 

The pattern of the chemical com- 
position of feeds and foods reflects 
the pattern of soil fertility beneath 
and in control of it. Less weathered 
soils in the Midwest grow alfalfa, 
high protein wheat, beef cattle and 
sheep. Those same soils were grow- 
ing big crops of protein when they 
had thundering herds of bison on 
their short grass. The more weather- 
ed soils in the east central and east- 
ern states grow carbohydrate crops 
and fattening power as we recognize 
readily in corn and hogs. Such soils 
pile up the crop bulk, but they give 
us the problems of protein supple- 
ments and the troubles in animal 
reproduction. 

In the quality of our foods we 
must recognize the soil and its fer- 
tility in control. By the traverse from 
the more fertile soils in the West to 
the less fertile in the East there is 
the change from both carbohydrates 
and proteins to mainly carbohy- 
drates. When less fertility means 
more carbohydrates and less proteins 
we can understand that the deple- 
tion of the soil is responsible for the 
decline in the protein of corn from 
9.5 to 8.5 per cent during the last 
ten years of higher yields and much- 
mentioned hybrid vigor. The chem- 
ical composition of our food suggests 
that it takes its pattern for the coun- 
try from the pattern of the fertility 


of the particular soil which it creats, 

Because we have given so little 
thought to health and so much more 
to disease, the national health pat- 
tern has not very generally called it- 
self to our attention. We have been 
slow to believe that the pattern of 
variable health is a reflection of the 
variable nutritional values of our 
foods that go in good measure with 
the variations in the fertility of the 
soil. That we should grow cattle in 
the West and fatten them in the 
East has not been considered a pat- 
tern of animal health even by some 
of the folks of the experiment sta- 
tions. They have been prone to con- 
sider this a matter controlled by 
economics. Likewise some folks have 
been content to believe that the same 
economics, rather than the exhaus- 
tion of the soil fertility, is respon- 
sible for the westward march of high- 
protein wheat from the Geneseo 
River Valley in New York—where 
big milling works were originally 
set up—across the continent as far 
west as Kansas to date. While eco- 
nomics are connected—more as a re- 
sult than a cause—with such changes, 
one needs only to look deeper and 
consider the question, “What con- 
trols the economics?” 

Certainly if one can grow only 
fattening feeds it will be more eco- 
nomical for the farmer, but healthier 
for the animals, to use them to hang 
fat on the animals grown near to 
adulthood somewhere else than to 
face the odds of trying to breed and 
raise them with no better nutritional 
help than such feeds bolstered by 
imported protein supplements, min- 
eral mixtures and drug concoctions. 
When our dairy calf crops in eastern 


United States are less than sixty per 


cent of the cows bred; and when in 
Missouri, for example, we get to 
market less than sixty per cent of 
the pigs the brood sows deliver as 
their litters; there is the suggestion 
that some significant economics are 
coming into play. Unfortunately, 
such is bad economics. There is the 
further suggestion that a nine month 
period of gestation by the cow and 
the life span of but six months of 
the porker are even too extended a 
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period for us to carry successfully 
our responsibilities as animal feed- 
ers. These bad economics seemingly 
are crowding the marketing dates 
for our livestock closer and closer to 
their birthdays. Instead of attrib- 
uting these troubles to disease and 
calling for more veterinarians it 
looks as if we need to see the health 
pattern of our animals and of our- 
selves in relation to the map of soil 
fertility as it makes the map of crop 
composition, especially the proteins 
and minerals. 

Maps of the variable health of 
our folks need to be made as a 
means of relating health to the soil 
and helping agricultural production 
serve in giving better food for better 
health. Health records of the draftees 
for the Army are numerous for areas 
as small as a county. There is no 
shortage of data that might well be 
studied on a national. scale to give 
helpful information. Data for the 
condition of the teeth of nearly 
70,000 inductees into the Navy in 
1942 are a good illustration of what 
such records tell us about our soils 
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and ourselves in terms of dental 
health. 


The Navy reported its records of 
the number of cavities and fillings 
per mouth gathered as a means of 
estimating the number of dentists 
needed to keep the masticating sec- 
tion of the Navy in a good state of 
repair. These data were assembled 
for the different sections of our coun- 
try. When arranged by longitudinal 
belts two states wide and considering 
these in going both westward and 
eastward from the Mississippi River, 
this map of dental health of our 
young men reflects the soil fertility 
pattern clearly. 

For the area two states wide ad- 
joining the Mississippi River on the 
west each Navy inductee had, as an 
average, 8.38 cavities, 3.70 fillings, or 
a total of 12.08 caries in his mouth. 
Farther west by two states, each 
mouth reported 8.80 cavities, 4.30 
fillings, and 13.10 caries. For the 
west coastal states the corresponding 
figures were 9.10, 6.40 and 15.50, re- 
spectively. Thus, in going from the 
midcontinent westward the numbers 
of cavities and fillings of the teeth 
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per inductee mounted by more than 
25 per cent as poorer health. 

Much more serious are’ the impli- 
cations concerning the health of the 
teeth, according to these data, in 
going from the midcontinent east- 
ward. For the belt of two states wide 
just east of the Mississippi River 
there were 10.06 cavities, 4.89 fill- 
ings, or 14.95 total caries. Much 
worse are the conditions for the 
Atlantic belt of states where the re- 
cords give 11.45 cavities, 6.10 fillings, 
and 17.55 total caries. 

While we have none too good a 
health condition of our teeth even 
in the midcontinent with its soils of 
maximum protein-producing power 
in the better fertility supply, the 
teeth are poorer as one goes west- 
ward to the less developed soils, and 
much poorer in going eastward to 
those excessively developed and less 
fertile. Only the soils more fertile 
in terms of making more protein in 
plants give better health of the 
teeth. 

When we make more health maps 
of our country in terms of other 
body parts and functions, very prob- 
ably we shall find the same suggested 
relations between their health and 
the soil as is indicated for our teeth. 
Since the teeth are an exposed part 
of the skeleton, shall we not expect 
a map of our “creaking bones” to 
point back to the map of the soil’s 
contents of lime and phosphate of 
which bones consist almost com- 
pletely? Since we can build no better 
bodies than is permitted by the qual- 
ity of the foods we eat; and since the 
agricultural business of food creation 
can scarcely put the quality of its 
products higher than is allowed by 
the fertility of the handful of dust 
into which the warm moist breath 
of air, rainfall and sunshine is 

blown; is it a fantastic stretch of the 
imagination of any one who tills the 
soil to believe in the close relation 
between our soils, our foods, and 
ourselves? The growing science of 
the soil is reminding us more and 
more that already two thousand 
years ago they were emphasizing the 
importance of a handful of dust in 
the creation of man. 











How To 


Read Soil Tests. 


Inaccurate Soil Tests Can Cost You Money 


By DR. E. E. PFEIFFER 


COMPLETE chemical soil anal- 
A ysis will, eventually, reveal all 
the elements contained in a soil 
sample. The procedure is slow, cum- 
bersome, expensive—and last but not 
least, the results do not tell which 
of these elements and compounds 
are actually used by growing crops. 
So science thought out extraction 
methods in which weak acids work 
on the soil samples in a manner 
which is similar to the action of the 
organic acids secreted by plant roots. 
Then there are exchange processes 
which go on between the roots and 
the surrounding soil, a kind of com- 
plicated barter, technically termed 
“ion exchange.” These processes 
must also be taken into considera- 
tion. 

On this basis, quick extraction 
methods have been developed to test 
for “available” minerals. The term 
“available” means that these min- 
erals are open to the dissolving and 
absorbing activities of plant roots 
and can, therefore, be taken up at 
once by growing plants. It is evident 
that the mineral fertility of a given 
soil during the growing period is 
determined by the availability to a 
large extent. Since these extraction 
methods are easy to follow, show a 
result at once, and seem to be 


14 


enough to give an informative an- 
swer, they are commonly used. Scien- 
tists like Prof. M. F. Morgan (Conn- 
ecticut) and E. Truog (Wisconsin) 
have done outstanding pioneering 
in this field. Chemical manufactur- 
ers such as Hellige, Inc., La Motte 
Chemical Products Company, Sud- 
bury, and others have brought out 
soil testing kits which are fairly easy 
to use. Small sets with simplified 
techniques, for testing acidity (pH), 
potassium, nitrates, and ammonia 
have been developed and are in use. 
Farmers and gardeners are told that 
they can now test their own soils. 

As a graduate analytical chemist 
who has done analytical work for 
the last 28 years, the writer can only 
state that the described tests are a 
helpful tool in the hands of an ex- 
perienced laboratory worker. In the 
hands of the layman, they can lead 
to wrong conclusions, even when the 
tests have been carried out correctly. 
He urges, therefore, that the soil 
testing itself be left to those who 
have the know-how. Since the farm- 
er is the one who receives the report- 
ed findings in the end, these lines are 
being written to serve as a guide to 
understanding, reading, and inter- 
preting soil tests. 

It is necessary to discuss the matter 


of sampling first. Inadequate sam- 
pling of the same field can produce 
greater errors and variations in the 
results than the differences evident 
between a good and a poor field on 
the same farm. A good average sam- 
ple should be obtained. Several 
methods are recommended. One is 
to take samples at various locations 
on the field in question, mix these 
thoroughly, and test the mixture. If 
representative spots of the field have 
been chosen this will give a general 
picture. This way of sampling is 
justified in the case of the farmer, 
for he cannot set aside certain parts 
of a field and treat each part indivi- 
dually but has to plow, disk, manure 
and seed the whole field as a unit. 
He applies a generalized working of 
the field and can pay attention, 
therefore, only to the general situa- 
tion. There are, however, a few 
rules of thumb which it is best to 
follow. High, dry, and shallow parts 
are different from wet, deep parts in 
the same field, and separate samples 
should be taken. The top inch of 
the surface soil is not typical because 
of weathering, wind and water, and 
should not be used. The surface and 
subsoil fractions (observe the change 
of color) should be kept separate. If 
a soil has a hardpan or lumps, these 
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should be included with the more 
crumbly part. A soil sample should 
not be “hand-picked”! Grass sods, 
roots, root felt, moss or algae cover 
should not be included. And—most 
important rule of all—take the sam- 
ple before manuring and fertilizing, 
not right afterwards. Also, do not 
take samples when a green manuring 
crop or stubble has just been plowed 
under. 

Whether one will arrive at a bet- 
ter general picture by sampling in 
spring before putting out the seed, 
after the harvest, or late in the fall, 
it is difficult to say. One might think 
that in spring, one would find the 
actual amounts of the nutriments 
for the future crop. Then, after 
harvest, one might find out what is 
left in the soil, and thus be in a posi- 
tion to take adequate steps. Late in 
the fall things have changed and an 
entirely different situation prevails 
again. In October, when the mois- 
ture conditions are normal in the 
temperate zone, there is a peak in 
soil life and microbial activity and 
one finds more humus than in the 
dry months of July and August when 
the tide of soil life is at low ebb. 

Entirely different conditions of 
availability exist in organic soils 
(soils with a high organic matter 
content of 2.5 to 5%, containing 
“digested” humus, with a reaction 
from pH 6.0 to 7.4) than one will 
find in acid soils, and in those with 
an organic matter content below 
1.5%, (highly mineralized soils). As 
a result of the great absorptive power 
of the living, organic soil, a large 
share of the “available” minerals 
may not show up when the quick 
extraction method is used, because 
they are “fixed” to the mineral parti- 
cles. This is especially true if they 
are present in a colloidal form or in 
clay and humus. In such a case, the 
available test will show relatively 
low values, yet the “hidden” reserves 
still may be high. Although the mild 
extracting acids do not seem to be 
able to get at these “fixed” minerals, 
the growing plant roots still have 
means to extract them. 

In practice, we often get samples 


which have a rather neutral reaction, 
high organic matter content, low 
availability of potassium, calcium, 
and phosphate, but medium to high 
nitrates. The fields in question bear 
a full crop and plant tissue tests 
show no symptoms of deficiency. The 
most paradoxical test of which the 
writer knows, is one of a soil 
which showed zero potassium, while 
another method of chemical analysis 
revealed the presence of 50,000 Ibs. 
of potassium per acre. Here, that 
fraction of mineral matter which was 
absorbed to living microorganisms 
did not show up in the quick ex- 
traction method. 

We usually think of fractions as 
being rather small, yet this “unseen” 
fraction of mineral matter can be 
quite large. Earthworm castings, for 
instance, (of which 40,000 pounds 
per acre have been calculated as 
being produced in a fertile field) 
may contain up to 4,000 pounds of 
minerals. And the 2 to 3,000 pounds 
of bacteria, algae, and fungi present 
in an acre may contain 100 to 200 
pounds of minerals. It is evident 
from this that it is not advisable to 
include earthworm castings in soil 
samples if you want to get a good 
average picture, since castings con- 
tain up to ten times as much avail- 
able minerals as the surrounding 
soil. However, if the soil in ques- 
tion is teeming with earthworms, one 
can scarcely avoid getting some cast- 
ings in, and in this case the test 
picture will not be a distorted one. 
But when there are relatively few 
worms present, including castings in 
a sample gives a false result as to the 
status of the soil. 

What is the situation in an acid 
soil with a pH below 5.8, or in a 
mineralized soil with less than 1.5°% 
organic matter? Here, there are no 
“hidden” reserves and the avail- 
ability tests show the actual—and fre- 
quently—sad state of affairs. 

If an organic soil is well maintain- 
ed and cultivated with an eye to 
aeration in particular, the hidden 
reserves will become available in 
time. In the mineralized soil, what 
reserves there may be are easily 


washed out and are lost. This is 
the reason why it becomes in- 
creasingly necessary to replace these 
losses by adding more fertilizer. In 
the organic soil, added compost, ma- 
nure and other organic matter se- 
cure the “holding” capacity of the 
soil and provide large “warehouses” 
for reserves. Clay soils also have some 
storage capacity and retain a certain 
fraction of minerals which does not 
show up in the “available” test. 

Moisture and drought also in- 
fluence availability. During periods 
of drought availability declines and 
then increases again towards fall. 
Available nitrates wil be at their 
peak in a moist fall, after a moder- 
ately dry summer. The test figures 
from the same field, therefore, may 
vary widely from spring, through 
the summer and into the fall. One 
must know when the samples have 
been taken, if one wants to compare 
a soil test with one of the same field 
made the year before, for example, 
or to compare tests of different soils. 
It is useless to compare soil samples 
of one field taken in March with 
those of another field taken in Octo- 
ber. A soil sample report which 
does not bear the date of sampling 
is not worth much. 

Crops affect the cycle of avail- 
ability too. Legumes increase the 
nitrate content towards late sum- 
mer and fall. Corn, potatoes and 
small grains decrease the potassium 
and phosphate content. In a dry 
year, however, we may find an in- 
creased availability after sweet corn, 
as our experiments have shown. We 
have also found increases in avail- 
able potassium, calcium and phos- 
phates in the fall after beets, toma- 
toes, carrots and peppers. In this 
case, the phosphate content was 
greater in a wet fall than in a dry 
one. While potassium—which is 
easily washed out—was lower in a 
wet fall, after beets, corn and toma- 
toes. Therefore, a report of a soil 
analysis should also contain informa- 
tion as to the crop rotation in use, 
and list the crop grown at the time 
of, or just before, the sampling. 

(To Be Continued) 
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friable. It will “grow anything” to 
heart-warming proportions. 

Take the peach tree which, six 
years ago, yielded wormy nubbins 
—or nothing. The fruit has now 
tripled in size and is juicy and dis- 
ease free—with nary a worm. So 
great is the yield that limbs must 
be carefully propped to keep them 
from breaking under their weight. 

There are the Latham raspberries, 
planted last Spring with “unortho- 
dox” methods — yielding thimble- 
sized fruit the first Fall. The pota- 
toes, planted last summer from Leav- 
enworth seed, are mammoth in size 
compared to those raised from seed 
purchased from one of Western New 
York’s most reputable dealers. Even 
more interesting, the Leavenworth 
potatoes never turn black 
peeled. 

And that problem of plant dis- 
ease! Except for a little rotenone on 
cabbage, sprays have not been used 
since the first year. There has been 
ne chemical fertilizer in the soil for 
six years. Each year finds the Leav- 
enworth plants progressively more 
disease free. Now, insect damage is 
practically unheard of. 

The test of insect resistance came 
recently when a mass infestation of 
bean beetles was brought in on bean 
pods (from highly chemicalized ad- 
jacent land) which was used as 
mulch. With sinking hearts, the 
Leavenworths watched the swarm 
settle on their own clean, healthy 
bean plants. Within two days, the 
beetles had disappeared, and the 
plants were undisturbed. 

Organiculture can explain this 
phenomenon. The protein content 
of these correctly raised bean plants 
was so high that they were unpal- 
atable to the carbohydrate-loving 
beetle. On the chemically fertilized 
plots, all around, were plenty of 
plants whose balance was tipped— 
palatably so for the beetle—in the 
carbohydrate favor. This increase in 
carbohydrate content of chemically 
fertilized crops may be one cause of 
the disease increase in recent years. 
Disease and insect damage is na- 
ture’s way of destroying unbalanced 
(hence unhealthy) plants. Organi- 
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cally raised crops are disease resistant 
because their protein balance is as 
nature intended it. 

-Exhibit A at this organic farm is 
the Leavenworth family. “I was a 
nervous wreck six years ago—down 
to 130 pounds,” explains Mr. Leav- 
enworth. He now tips the scales at 
170. Mrs. Leavenworth is rosy-cheek- 
ed, bright-eyed and vivacious—and 
as enthusiastic an organic farmer as 
her husband. David, 614, and Linda, 
5, have yet to “catch” a child’s dis- 
ease. They have exceptionally fine 
teeth. The whole family throws off 
colds easily. 

It was health itself which turned 
the Leavenworths to farming. While 
still “cityfolk,” they “read up” on 
farming methods. It struck them 
that the quantity of poison recom- 
mended for sprays and fertilizers 
could not possibly be beneficial to 
the human body. Behind good 
health, it seemed to them, must 
stand good food. And good food, it 
seemed equally obvious, must come 
from good soil. 

About this time, they noticed an 
ad for the new Organic Gardening 
Magazine and subscribed. Amazed 
to discover parallel thinking by its 
editors, the Leavenworths resolved 
to test the revolutionary notion that 


chemical fertilizers and poison sprays 
ruin both soil and health—and that 
better food could be grown without 
them. 

The Leavenworths bought a beau- 
tiful old farmhouse, surrounded by 
seven acres of sandy loam, somewhat 
depleted by the “farming out” prac- 
tices prevalent in this area. 

Focusing on two goals—soil health 
and human health—the Leaven- 
worths have developed a system of 
part-time farming which they are 
willing to recommend to other city- 
men who wish to farm. Basically, 
their soil practices are applicable to 
farms of any size. 

The first task was to establish a 
“balance” on the farm. For soil 
health, the Leavenworths decided, 
they must return to the soil at least 
as much as was taken from it in 
plant food. To build up the soil, 
they concluded, they would have to 
return even more than was taken 
However obvious it may 
seem, this is a fact overlooked by 
many farmers. 

Green manures, the Leavenworths 
soon found—and now emphatically 
insist—are not enough. For a thor- 
ough “soil remodelling job,” Mr. 
Leavenworth maintains, “animal ma- 
nure is a must.” 
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To supply this need, Mr. Leaven- 
worth turned to goat-raising, adding 
a “family supply” of chickens and 
ducks. The Leavenworths now are 
enthusiastic champions of the dairy 
goat, for several reasons. 

In the first place, the quality of 
milk is superior—physicians recom- 
mend it for touchy tummies as it is 
naturally homogenized and digests 
in twenty minutes. Cow’s milk takes 
at least two hours to be digested. 
Also, under proper sanitary condi- 
tions, it can be used raw—a distinct 
health advantage. Goats are practi- 
cally immune to Bang’s disease (un- 
dulant fever) and tuberculosis is un- 
known. 

Second—goats will produce more 
milk per acre of food than will the 
dairy cow. Six goats can be main- 
tained on the feed necessary for one 
cow, says Mr. Leavenworth. A good, 
purebred doe will produce from two 
to seven quarts of milk a day for a 
ten-month lactation period. Cost— 
$50—$200. 

Third, the manure is very rich, 
comparable to sheep manure, and it 
breaks down quickly. It is also easy 
to manage. It therefore is exception- 
ally good for soil building and is 
practical for the small farm. 

Mr. Leavenworth recommends the 
use of purebreds only. His registered 
herd of purebred Saanens are from 
imported stock, as are all the 100,- 
000 registered dairy goats in this 
country, he says. He owns an excel- 
lent buck, Prince George of Colum- 
bine. Stud fees, the sale of purebred 
kids, and the extra premium for 
goat's milk—often sold under doc- 
tor’s prescription—are a nice addi- 
tion to the farm income. 

It is the American scrub, or “alley 
goat,” which has given the dairy goat 
a bad name, Mr. Leavenworth in- 
sists. Contrary to the notion that 
goat milk “tastes strong,” it actually 
is indistinguishable from cow’s milk, 
except for a slightly richer texture. 
This reporter can attest this fact 
after sampling the Leavenworth’s 
delicious goat milk. Furthermore, 
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the purebred doe is odorless, also 
contrary to accepted notion. 

The New Method of organic farm- 
ing is found in the Leavenworth 
method of utilizing the manure. 
Plenty of bedding is used in the 
barn and poultry house. This, mixed 
with the fresh manure, is taken from 
the barn and “sheet composted” di- 
rectly on the fields. (Mr. Leaven- 


worth uses a trailer attached to his 
Bolen’s Ridemaster tractor, forking 
the manure by hand. A manure 
spreader would be more practical for 
a larger farm.) 





This process seemed to Mr. Leav- 

enworth “only common sense.” The 
old composting process of piling, 
layering, and frequently turning 
enough material for seven acres 
seemed to him an impossible—and 
experience proved it an unnecessary 
—chore. 
* Experiments, recently made in 
India show Mr. Leavenworth to be 
right. Rather than losing nitrogen 
(the former objection to sheet com- 
posting of fresh manure), the proc- 
ess—the experiments show—not only 
conserves the nitrogen already pre- 
sent in manure and bedding, but 
also fixes more of it. This is due to 
a newly discovered chemical action 
induced by sun, air, and carbonace- 
ous material in contact with each 
other. This added “nitrogen-fixing” 
discovery (nature has been at it all 
along—we dnly now are recognizing 
it), is, Mr. Leavenworth believes, the 
best news in his farming history. He 
has proof that his method has been 
right—all along. 





There is a place for the old-meth- 
od compost, Mr. Leavenworth be- 
lieves, although he admits he never 
was “too scientific in its construc- 
tion.” He keeps a heap of it beside 
the barn. He uses it principally 
around his peach trees and as a 
mulch for tomatoes and potatoes. 
“Raw manure,” he says, “stimulates 
fruit unduly.” 

He broke his own rule with the 
raspberries. He purposely tried raw 
manure around the new planting 
last Spring “to get a spurt of early 
growth”’—just as an experiment. This 
spurt was not spectacular, due, he 
thinks, to the almost killing drought 
of 49. What he had not counted on 
was mammoth fruit on the small 
plants (some only inches tall) the 
first Fall (Lathams are not Fall 
bearers). He plants his raspberries 
in single rows 8” apart. 

The only treatment the peach 
tree receives is a hearty mulch of 
compost and straw, out to the drip 
line. Nature does the rest. The 
composted strawberry patch is so 
uniform in yield that, systematically, 
thirty berries (Catskills) fill a quart. 

The Leavenworths have worked 
out a “kind of rotation” with the 
idea of keeping the ground always 
covered, and of working into it 
plenty of green as well as animal 
manure. Alfalfa is alternated with 
truck crops—two years of the hay 
(which is cut for the dairy goats and 
then plowed under) followed by two 
years of truck crops, using a winter 
cover of domestic rye grass (where 
it can be planted before Sept. 1) or 
rye grain for Fall planting. These 
are disked under in the Spring. 

Mr. Leavenworth believes alfalfa 
to be the best single soil conditioner 
he has found. Its long roots reach 
twenty to thirty feet into the sub- 
soil and bring up minerals out of 
reach of most plants. Thus fertility 
is restored to depleted topsoil. 

The Leavenworth motto “Never 
leave the ground bare” has paid off, 
not only in better crops, but also in 
improved soil texture. The °49 
drought, which wiped out many 
neighboring gardens, impaired the 
Leavenworth output only slightly 
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(they do not irrigate). Increased or- 
ganic matter in the soil, Mr. Leaven- 
worth believes, acted as a sponge 
which held all available moisture 
rather than allowing it to leach 
down or evaporate. 

This farmer sees no reason for 
deep planting of asparagus. (His 
neighbor, who was almost lost from 
sight while digging his asparagus 
trench, lost almost all of this 
year’s planting.) The Leavenworth 
“trench” is only two inches deep, 
and the new bed is beautiful, in 
spite of drought. Mr. Leavenworth 
finds it poor economy to use small 
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or spindly plants, which he discards. 
“If they start out poorly,” he found 
in a test planting “they never re- 
cover.” He mulches his bed heavily 
with manure and bedding, straight 
from the barn. 

The only other soil builder the 
Leavenworths have used is a liberal 
covering of lime. He approves the 
use of the ground phosphate and 
feldspar rocks, but has not, as yet, 
found an economic method of ob- 
taining them in this area. 

Mr. Leavenworth’s favorite tool, 
aside from the small tractor, is the 
single disk plow. “My moldboard is 
just gathering dust in the barn,” he 


remarks. “For my type of soil, I 
find the disk does a better job of in- 
corporating the green stuff into the 
soil instead of turning it under. I 
then follow with the disk harrow 
which chops it up.” 

There is a certain minimum of 
tools which Mr. Leavenworth would 
recommend to the new farmer on a 
small acreage. “He should have at 
least a 3 hp walking tractor, or a 
larger one if possible,” depending 
upon the size of the farm. 

A trailer is a necessity for the or- 
ganic farmer. Also a disk plow, disk 
harrow, sickle mower and cultivator. 

“Cultivating isn’t necessary if you 
have enough mulch,” Mr. Leaven- 
worth points out, “but most people 
haven't enough to go around.” He 
particularly likes to mulch tomatoes 
and potatoes, which he plants ten 
inches apart. j 

Part of the “equipment” of a 
seven acre farm, he believes, should 
be two cows or ten goats. 

According to the Leavenworths, a 
farmer (even part-time) should raise 
at least 70° of his own food. For 
cash income, much depends upon 
the amount of time the farmer has 
available. His city-located collection 
agency gives Mr. Leavenworth haif 
a day for farming. 

“The highest income per amount 
of labor comes from the perennial 
crops, such as raspberries, straw- 
berries and asparagus,” Mr. Leaven- 
worth believes. Muskmelons, corn 
and squash are the best of the annual 
money-making crops. Mr. Leaven- 
worth recommends Hayden Pear- 
son’s “Success of a Small Farm” as 
a helpful guide to crops best adapted 
to the small, or part-time farm. 

Six years of experimenting have 
proven the “organic way” for the 
Leavenworths—especially the New 
Method. So enthusiastic are they, 
that they expect soon to move to a 
twenty acre farm where they will 
settle down to organic farming on a 
larger, more highly commercial scale, 
although still part-time. 

What the Leavenworths have 
done, any “city farmer” or country- 
man can do—to his own health, hap- 
piness, and profit. 


Organic Maiter 
In the Soil 


By A. W. P. ROGERS 


UST what is meant by the ex- 

pression, “organic matter in the 
soil”? The expression is often used 
among farmers, gardeners, and those 
having anything to do with the 
build up of the soil to its fullest po- 
tential capacity. Yet too few of us 
really understand the mysteries that 
are silently working around the clock 
during the growing season to give us 
healthy, vigorous plants. 

The birthright of all living things 
is health. Not only is this true of the 
soil, but of plants, animals and man. 
The health of these four is one con- 
nected chain. Any weakness or de- 
fect in the health of one of these 
links is reflected to the next suc- 
ceeding link until it reaches man. 

Too often we merely think of “‘or- 
gunic matter’ as decaying vegeta- 
tion and animal wastes mixed into 
the upper few inches of the soil by 
the plow or disc, but do not always 
stop to consider the uncountable 
millions of microorganisms in the 
soil that combine the decaying vege- 
tation with other minerals and trace 
elements into usable plant nutri- 
ents. These friendly organisms will 
multiply many times faster than 
“guinea pigs” when large amounts 
of organic matter, such as lush 
growth of vetch and rye, clover or 
other legumes are disked into the 
soil as a green manure crop. In the 
presence or absence of organic mat- 
ter lies the difference between a liv- 
ing, healthy soil, full of organic mat- 
ter, alive with these life-giving or- 
ganisms and a dead soil, where 
everything is taken off and little or 
nothing returned, where these organ- 
isms lie dormant, and Mother earth 
calls forth her insects, smuts, or 
mildews to remove the imperfect 
product. Insects do not like the taste 
of healthy plants. 
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Modern Wood Burning: 


Let Your Farm Woodland 


Prevent Coal Strike Worries 


By ARCHER P. WHALLON 


NE of the strangest and most 
O unjustifiable of the several 
queer aberrations of modern agri- 
cultural thinking and practice is 
the. neglect and misuse of our 
fuel wood resources—something that 
would seem incredible to our thrifty 
forefathers and to more economical 
Europeans. It is ludicrous, if not 
irritating and really tragic, that 
farmers will run in debt for expen- 
sive coal, oil, and gas heating plants, 
and tie themselves up to paying an 
annual tribute to fuel dealers, when 
they have thousands of cords of good 
fuel wood going to waste on their 
own land. Some of these unfortun- 
ates, in these years of periodic coal 
miner's and oil field worker’s strikes, 
have been reduced to scanty and 
inadequate fuel supplies and to tak- 
ing the most inferior grades of soft 
coal, a situation they were unable 
to remedy because their expensive 
stoker-fed coal heating plants could 
not be adapted to burning their own 
wood. But they need not have 
found themselves in such a predic- 
ament, had they had the foresight 
to take advantage of the more re- 
cent developments in wood burning 
equipment. 

There are several reasons for this 
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relative neglect of wood fuel, and 
some valid objections to, or disad- 
vantages of, wood fuel. Of these the 
most serious is its relative bulk, 
something that restricts and largely 
prohibits wood burning in cities or 
regions that must depend upon rail- 
road shipping, with its high freight 
rates, and the further cost of truck 
delivery to the consumer, for their 
fuel supply. But this objection does 
not apply at all to country homes, 
and it can be overcome to a large 
extent in smaller towns and really 
in cities up to a hundred-thousand 
population, and in the suburbs of 
some of the biggest cities, by truck 
delivery direct from the country 
woodlots. It is entirely practical and 
profitable for farmers to make truck 
deliveries of ten-cord loads of “‘stove- 
length” wood over a fifty mile radius 

The main factor in the neglect of 
wood fuel has been the overwhelm- 
ing propaganda and advertising of 
coal, oil and gas, and of the conven- 
ient apparatus burning those fields. 
There has been a lot of organized 
financial interest pushing the coal, 
oil, and allied industries, and prac- 
tically none at all working for wood. 
The modern home heating engineer 
would deride wood burning equip- 


ment as merely something of the 
primitive pioneer past, dated along 
with the kerosene lamp and the 
horse and buggy. In that he would 
be in error and show his ignorance, 
for there are some modern and effi- 
cient wood burning stoves and furn- 
aces, of which we may hear more in 
the next few years, with wood fuel 
making something of a “come-back” 
—all very much to the advantage of 
public health and the financial wel- 
fare of the country folks and rural 
industry. 

Wood, when properly burned, is 
relatively cheap as compared with 
coal and oil, but one of the main 
reasons why people who had plenty 
of wood changed to other fuels, 
has been the inefficiency and incon- 
venience of old- fashioned, under- 
draft stoves and furnaces. These had 
to be stoked too often, and they were 
too good at heating the chimney top 
and the air above the roof, and 
burned up far too much wood for 
the practical heating results achieved. 

For the most part, wood stoves in 
America have not been changed in 
a hundred years, except to fit them 
with an external disguise that made 
them look more like a hot-dog stand 
juke-box. This increased their sell 
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ing price but did nothing to improve 
their operating convenience or heat- 
ing efficiency. There are, however, 
some few noteworthy exceptions, 
wood stoves and furnaces that make 
use of a more scientific approach to 
the problem of effective wood fuel 
consumption. These more efficient 
wood burners largely make use of 
the down-draft principle with auto- 
matic thermostatic control, and are 
designed for long periods of inatten- 
tion. These stoves and furnaces re- 
quire stoking but once in twenty- 
four hours, and some users report 
that fires started in November did 
not go out until the use of the heat- 
ers was discontinued in May. Stoves 
of this type are sold under the trade 
names, “Riteway”’, “Ashley Down- 
Draft” and “Tip-Top”. It would be 
well for country residents to make 
an investigation of their features be- 
fore making a choice of a heating 
apparatus. these 
stoves are little known outside of the 
upper South and New 
States. 


Unfortunately, 


England 


Some European combustion engi- 
neers have pioneered in the develop- 
ment of efficient wood burners, de- 
veloping a method of wood distilla- 
tion and gas production in contrast 
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to our common under-draft method 
in which so much of the heat goes 
up the chimney. In this type of ap- 
paratus, the wood is placed in a fuel 
magazine and falls by gravity into a 
combustion zone where it is changed 
into charcoal gas. Shortly after the 
war, in a period of acute coal short- 
age, a magazine-feed wood burning 
apparatus for converting coal furn- 
aces to wood burning was brought 
out in France. These were automatic 
charcoal production devices placed 
in front and attached to the ordin- 
ary furnace or boiler. The “avant- 
foyer’, as it is called, is reported to 
have given good results and is still 
extensively French 
farm papers. But I know of no in- 
stance of its importation into the 
United States, where it would seem 
to have a large and ready market. 


advertised in 


One objection to several of these 
magazine-feed wood burners was 
that they were only able to take re- 
latively small sticks and that the 
wood had to be split up too fine, 
although it should be noted that as 
but a portion, of the wood entered 
the fire and was burning at one 
time, this did not mean a too rapid 
fire or excessive consumption of fuel. 
Now, this objection of limiting ca- 
pacity to small sticks has been very 
largely overcome in a new automatic 


down-draft wood furnace. The first 


model of the new ‘“Woodomat’ 














TWO MODELS OF ASHLEY WOOD BURNING STOVES. 


furnace is designed to heat a house 
of about eight rooms. It can be used 
either with ordinary warm air flues. 
or as a one-pipe furnace, or as a space 
heater. It takes sticks up to eight 
inches in diameter and two feet 
long, the magazine holding about 
an eighth of a cord. Refueling is 
necessary only twice a day in extrem 
ely cold weather, and in mild weath- 
er, a fuel charge should last for twen- 
ty-four hours. The automatic con- 
rol compares well with other mod- 
ern heating systems. After setting 
the thermostatically regulated dam- 
per for the temperature desired, the 
furnace gives an even heat without 
further attention. This seems to be 
a practical and efficient apparatus 
and is probably the pioneer of a 
new type of wood burning heaters. 


Aside from these developments, 
there are some other types of heat- 
ing apparatus that have given fairly 
good results with wood fuel. One 
trouble with the conventional fur- 
nace has been the too small size of 
the feed door that did not admit a 
sufficiently large wood chunk. This 
disadvantage does not apply to the 
“Daniels” chunk furnace which has 
a door fifteen inches by seventeen 
inches in contrast to that of the ten 
by fourteen inches of many coal 
furnaces. The fire pots of these 
chunk furnaces are also large, from 
thirty to sixty inches in diameter. 
Another design of furnace, the “Wil- 
liamson All-Fuel”, is also offered as 
being adapted to burning coal, coke, 


oil, gas—and wood. 


Here too, is justified a word of 
commendation for a much cheaper 
apparatus, the venerable box stove 
of greatgrandfather’s log  school- 
house fame. The manufacture oi 
these pioneer heaters still continues, 
and within its price range, there is 
no more efficient heating apparatus 
for the small country house, the 
frontiersman’s and trapper’s camp, 
than the simple old-fashioned box 
stove. This is a simple under-draft 
stove, but the sticks are placed hor- 
izontally and not stood on end as 
in the ordinary upright stove that 
sent so much of the heat up the 
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Modern Wood Burning — Conirwed 


chimney. These stoves, slightly mod- 
ernized, are made in the South and 
and are sold by some of the big mail 
order and chain stores, and this is 
now being written by the side of a 
small box stove that takes a stick 
twenty-six inches long and that cost 
$17.00 new. 

Possibly few, if any housewives 
would recommend a wood kitchen 
range or cook stove, at least not for 
summer use, but there are places 
where a wood fire is not out of place 
in winter in the country kitchen. 
And there are better wood burning 
kitchen ranges than many folks ima- 
gine, sold mainly in the central 
South, New England, and in Canada. 
Canada by the way, has two pecul- 
iar wood fuel accessories. One is 
stove pipe made with transverse or 
horizontal hot air flues, made at 
Winnipeg, and the other, a magazine 
feed device for burning sawdust, 
made at Riviere du Loup, Quebec. 

Wood burning has so long been 
neglected that before wood can at- 
tain anything like its due place as a 
domestic fuel, the consuming public 
must be educated as to its value, 
limitations, and correct manage- 
ment. As to the relative fuel value 
of wood in comparison with coal 
and oil, and the relative value of 
different kinds of wood, from hic- 
kory, oak, and white ash at the top 
down to basswood and poplar, sev- 
eral Agricultural Experiment Sta- 
tions, particularly those of the New 
England States, New York, and 
Michigan, furnish complete infor- 
mation. 

The idea that wood is a dirty 
fuel is entirely without foundation. 
Certainly sound oak, maple, and 
ash are much cleaner to handle than 
low grade soft coal. It is only poor, 
inferior wood, partially rotted and 
with a lot of loose bark, that makes 
a lot of dirt and debris. Wood fires 
do not produce anything like the de- 
posit of soot in furnace flues and 
smoke pipes caused by burning low 
grade soft coal. Some people have 
been discouraged with wood burning 
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by having walls and furniture stain- 
ed and ruined by deposits of creo- 
sote of wood tar. But this comes 
from burning inferior wood and 
the mismanagement of wood fires. 
With the modern wood burners 
mentioned, this danger is almost 
non-existent. Even with old fashion- 
ed under-draft stoves creosote dam- 
age can be avoided. The avoidance 
of long horizontal stove pipes ex- 
tending through cold rooms, or if 
such an arrangement cannot be a- 
voided, having the stove-pipe covered 
with an insulation of asbestos or 
other non-inflammable material, wili 
usually prevent creosote distillation. 

But second in interest to the de- 
velopment of more efficient wood 
burners, new machinery for wood 
cutting and handling, particularly 
the gas engine driven chain and cir- 
cular saws, are working a revolu- 
tion in woods work. They enable 
one man to do in a few hours as 
much as he could do in weeks with- 
out them. There are now many 
makes and designs of tree cutting 
saws and the prospective purchaser 
should make an examination of 
them, not impulsively buying the 
first one he sees, to get a size and 
type well adapted to his needs. Plain- 
ly, the most important consideration 
in the selection of a tree cutting 
saw of any kind is the size of the 
timber, that is, the diameter of the 
tree trunks to be cut. The farmer 
with small trees up to a foot in di- 
ameter will not need the large, high- 
powered, two-man, expensive chain 
saw required by the lumberman cut- 
ing heavy timber. Even the selection 
of as relatively simple a machine 
as a tractor-attachment buzz-saw re- 
quires some investigation and fore- 
sight as some are better built, more 
convenient and safer to operate than 
others. There are now in produc- 
tion portable devices for using the 
power from a car’s rear wheels to 
operate a wood saw, and such out- 
fits can make the town resident 
and suburbanite, as well as the 
farmer, quite indifferent to coal 





miner’s strikes as regards his fuel 
supply. 

Of the injurious effects of do- 
mestic coal burning upon physical 
and mental health, the increase of 
cancer, respiratory and other diseas- 
ers, others more competent than my- 
self can write. It is sufficient to say, 
that the evidence of such injurious 
effects is far too strong to be 
thoughtlessly dismissed. For the or- 
ganic farmer and gardener, it should 
also be noted, that while wood ashes 
are of some value as a fertilizer and 
soil conditioner, coal ashes are worse 
than worthless. 


There are also additional oppor- 
tunities for profit to the farm wood- 
lot owner in the revival of local 
charcoal making enterprises. The 
Connecticut Agricultural Experi- 
ment Station, and the Northeastern 
Wood Utilization Council, both of 
New Haven, have cooperated in the 
development of modern wood burn- 
ing appliances and the designing of 
charcoal kilns for farm woodlot use. 
The Northeastern Wood Utilization 
Council is a non-profit cooperative 
association that conducts research 
work and issues several publications 
treating of wood use, charcoal burn- 
ing, wood waste for fertilizer, and 
allied interests. The Forest Products 
Laboratory, Forest Service, U.S.D.A., 
at Madison, Wisconsin, also furn- 
ishes informative publications in 
this field. One can imagine that 
some day, charcoal or wood gas 
might become a source of farm pow- 
er as it is now to some extent in 
Europe, or even envision a revival of 
the wood burning hot air engine. 
Indeed, there are indications in re- 
ports from England, that this latter, 
an almost forgotten prime mover, 
was prematurely abandoned, and 
that this simple machine with im- 
proved design, may again find a 
place as an adjunct of a self-reliant 
agriculture. But these ideas, while 
alluring, are visions of the future 
and economical, modernized wood 
burning home heating is here, now, 
available to all who would enjoy 
more natural and healthy living 
conditions. 
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Why Not Plow Underground? 


Subsurface Tillage Will Keep a Mulch on Your Soil , 


N recent years there has been a 
] decided effort on the part of soil 
scientists to develop an ideal way 
to till the soil. Established methods 
have been condemned and new 
methods praised. Quite a few farm- 
ers try out these new methods and a 
considerable number report out- 
standing results. The farmer in the 
field, however, scratches his head 
and continues plowing with his old 
moldboard. 

It would not be correct to con- 
demn one method of tilling and 
slight another. Each has its place, 
and that place is governed by the 
soil’s condition, its intended use, 
the use to which it has been put pre- 
viously and the climate of the area. 

The moldboard plow is ideal for 
tilling a heavily sodded field or one 
with a deep topsoil. However, if 
there is no sod or if the layer of 
topsoil is thin, the plow will place 
on the surface a layer of soil lack- 
ing in organic matter. 

Why Underground Tilling? 

The purpose of this article is not 
to try to prove the superiority of 
any one method of tilling the soil. 
The individual farmer will have to 
decide which implement or imple- 
ments he wants to use. I merely 
want to discuss the possibility of 
more extensive use of a rather un- 
common instrument, the subsurface 
tiller. 

Basically, the subsurface tiller 
is an underground knife that is pull- 


By ROBERT RODALE 


ed through the soil inches below 
the surface. Its purpose is to loosen 
the ground sufficiently to prepare a 
seedbed without burying crop re- 
sidues and leaving the soil bare. 

The need for year round cover 
for the soil is well known. The Or- 
ganic Method emphasizes the fact 
that mulches and surface cover in 
the form of sheet compost is vitally 
important to the well being of the 
soil. Experiments at the University 
of Nebraska have shown that crop 
residues on the surface of fields pro- 
tect the soil against high runoff and 
excessive erosion by wind and wat- 
er. 

At this point it is appropriate to 
quote: from a dramatic press release 
from the Soil Conservation Service. 
“If all the water from a two inch 
rain,” says the SCS, “should be 
dumped on a field at one moment 
it would have power to lift a seven 
inch layer of soil three feet into the 
air, a monstrous splash. It is against 
the force of falling rain that the 
Soil Conservation Service is center- 
ing its efforts to keep a protective 
cover on the land at all seasons 
when beating rains are likely.” 

The exact effect of subsurface till- 
age on soil erosion and crop yields 
has been determined by the Univer- 
sity of Nebraska. They found that 
16.4 tons of soil were lost per acre 
on fields treated with two tons of 
straw and disked in. On subtilled 
fields treated with two tons of straw 


the soil loss was 2.6 tons per acre. 

In order to prepare the soil for 
planting without burying the crop 
residue mulch it is necessary to 
loosen it beneath the surface. Disk- 
ing, although it does not turn un- 
der the soil residues, leaves the soil 
bare of cover. 

Water does not easily penetrate 
a bare soil. Drops pelting the sur- 
face form a compacted layer about 
one sixteenth of an inch thick that 
prevents the rapid soaking up of 
rain by the soil. This layer tends 
to form even on soils containing 
large quantities of organic matter, 
but it is not nearly as impenetrable 
as like layers on heavy soils of poor 
structure. The problem of water pen- 
etration is most serious on clean, 
finely prepared seedbeds. 

If a field is covered by straw, plant 
stems, broken up corn stalks or other 
crop residues, water will penetrate 
it much more easily. Since the mulch 
acts as a buffer between the soil and 
the rain drops, no compacted layer 
forms and the rain is easily absorbed 
into the soil. 

Here is an experiment you can 
perform to illustrate the above fact. 
Fill two wooden boxes with soil 
taken from the same field and tilt 
them so that one end is slightly high- 
er than the other. Cover one box 
with an inch thick straw mulch. 
Sprinkle both boxes with an equal 
amount of water and observe or 
measure the run-off. If the amount 
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Why Not Plow Underground? 


of water you pour on the boxes 
equals a heavy rain, you will find 
that two to four times as much water 
will be lost by the unprotected soil 
as by the protected soil. If the appli- 
cations of water are continued at 
intervals for several months, a dis- 
tinct difference in the soil structure 
will also be noticed. The mulched 
soil will show a much more granu- 
lar structure than the soil in the 
other box. 
Furthermore, experiments at the 
University of Nebraska show that 
subsurface tilled and mulched fields 
accumulate water during the sum- 
mer more readily than fields that 
have been plowed or disked. A sum- 
mer-fallowed field that was subtilled 
and mulched with two tons of straw 
gained 1.88 inches of water during 
the summer. A similar field that had 
two tons of straw plowed in gained 
only .49 inches of water. A field 
allowed to remain in weeds lost 2.74 
inches of water during the summer. 
Subsurface tillage improves yields, 
but not spectacularly. In dry regions, 
where moisture conservation is a 
problem, the yield increase is con- 
siderable. Prevention of erosion is 
the greatest benefit derived from 
stubble mulching in wet regions. 
The question of nitrogen and crop 
residues is an important one and 
has been thoroughly treated by soil 
scientists. TIT. M. McCalla and J. C. 
Russel report in a bulletin on the 
subject published by the University 
of Nebraska that “the residues of 
grain crops left on the surface 
have shown a tendency to reduce 
nitrate production early in the sea- 
son, probably because they delayed 
the warming of the soil in the spring. 
They have not displayed any clear- 
cut tendency to reduce nitrate pro- 
duction during the warm seasons of 
the year either in connection with 
the growing of row crops or in seed- 
bed preparation for winter wheat.” 
Residues, because of the increased 
amounts of water admitted to the 
soil, cause the leaching of nitrates 
downward. This nitrogen will be 
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Continued 


used by the plant when it finds need 
for the water also stored at that 
depth. 


The Mechanics of Subtilling 


Implements manufactured by sev- 
eral companies are well adapted to 
subsurface tillage. The different ma- 
chines vary somewhat, but they all 
eflect the loosening of the soil with- 
out turning it over. 

The basic mechanical functions 
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roller that will not bury the residue 
should be used to pack the soil. 
Seeding presents a problem to 
users of the subsurface tiller, but it 
is by no means an insurmountable 
one. The drills merely must be fitt- 
ed with disks or wings to push the 
residues aside and allow a small 
clear space in which to plant the 
seed. The problems involved in the 
planting of row crops will be less 
than in drilling grains, as there is 
much more space between drills. 
Cultivation of row crops without 
disturbing the residues is accomplish- 





A SWEEP TYPE SUBSURFACE TILLER 


of the subtiller are to prepare a 
seedbed, to preserve moisture in sum- 
mer fallowed fields and to kill 
weeds. For preparing seedbeds for 
row crops you should subtill five 
to six inches deep. A depth of four 
to five inches is optimum when pre- 
paring for wheat. The operations for 
killing weeds should be as shallow as 
possible, about two inches. A weight 
of 200 to 400 pounds on the machine 
will allow it to run more smoothly, 
especially in dry soils. 

Subsurface tillers are of two main 
types, the V shaped sweep and the 
notched bar. Regardless of the type 
of equipment used, it is important 
to thoroughly work the soil, prevent 
the bunching up of crop residues 
and other mulches and to leave the 
surface level. On some fields sub- 
surface tillage produces too loose a 
seedbed. In those cases a treader or 


ed by fitting a standard cultivator 
with small, shallow-running subsur- 
face wings and rolling coulter 
shields. The tillers destroy the root 
structure of the weeds and the coul- 
ters prevent the burying of the plant. 

Unless it is necessary to go over 
the land an additional time to kill 
weeds, subsurface tilling is distinctly 
less expensive than plowing, disking 
and harrowing. It usually takes two 
thirds the amount of power to pull 
a “two-row” subtiller as it takes to 
pull a plow of the equivalent width. 

As has been said before, the sub- 
surface tiller works best in certain 
areas. If the preservation of moisture 
is a factor, the use of the subsurface 
tiller will increase yields. Subtillers 
work best in sandy loam, silt loam 
or silty clay loam soils. In clay soils 
it is essential to wait until soil mois- 
ture is about right for good plowing 





or u 
the 
soil 
weec 


pli 


be 
po 








i ~ ‘¥ ‘¥ 


* + Freres 


CW = ee 


oO OD mm F — OO mms 


—z_.hlUlU SO 
+, a = 


gg 





or until the soil is slightly drier. If 
the soil is drier than normal, the 
soil will be shaken from around 
weed roots and they will be killed. 


Do not subtill if you think it will 
rain within two days. If the soil is 
moistened, weeds may take root 
again. 

Subtillers were originally design- 
ed for use in areas subject to serious 
erosion, particularly wind erosion. 
However, the demon erosion has en- 
larged its habitat to such an extent 
that almost every farmer must, of 
necessity, find some way to preserve 
his soil. 


The new Organic Method com- 
bines excellently with subsurface till- 
age, both for the purpose of prevent- 
ing erosion and improving the fer- 
tility of the soil in general. Here is a 
practical illustration of the way in 
which subsurface tillage can be com- 
bined with the Organic Method. 


Let us assume that we have a ten 
acre field to work with. A mediocre 
crop of wheat was taken from it this 
spring and we would like to handle 
the field in such a way that its fer- 
tility will be increased. 


In order to best take advantage of 
the time for improvement allowed, a 
cover crop, like clover, should have 
been planted in the wheat in the 
spring. When the clover has matured 
it is mowed and subtilled. Manure, 
ground corncobs, leaves or any other 
organic residues are applied to in- 
crease the amount of surface cover 
and to effect sheet composting. 
Ground limestone, phosphate rock 
and a potash rock are added if they 
are needed by the soil. The field is 
subtilled several more times during 
the summer to discourage weed 
growth. By next spring the mulch 
will have decayed into fine compost. 
The earthworms will have multi- 
plied and added their castings to 
the soil. 


The field can be prepared for 
planting with a subtiller next spring. 
The valuable organic matter should 
be kept on the surface as long as 
possible, unless rapid decomposition 
is desired. 


Emergency Compost 


Neglected Pea Vines 


Become Sheet Compost 


By JACK VAN CLUTE 


USH of work during peak of 
R harvest did much to convince 
Curtis Johnson of Mount Vernon, 
Washington, that legumes and com- 
post are a good step in organic farm- 
ing. 

In July, 1948, Johnson had sixty 
acres of green peas in Skagit Valley. 
Suddenly the weather turned hot 
and the peas began maturing so fast 
that the big rush was to turn them 
through the viner (sheller) and let 
the threshed vines go, instead of 
stacking them for cow feed the fol- 
lowing winter. Johnson trucked 
loads from the viner and dumped 
them a few rods away, planning to 
stack them as soon as he could get 
around to it. But early rains set in 
and the vines began to rot. In order 
to get the piles out of the way for 
fall plowing preparatory to sowing 
turnips for next season’s seed crop, 
he used the manure spreader and 
layered the vines thin enough to 
be turned under. 

Late that fall he had a good 
showing of turnips, but an unusual- 
ly severe winter knocked them out. 
The following spring Johnson sow- 
ed the ground to oats, and the pay- 
off came last summer. The yield was 
3,800 pounds per acre, better than 
118 bushels, the biggest oat har- 
vest he had produced since pur- 
chasing the farm ten years ago. It 
reminded Johnson of the “good old 
days” when exceptional yields went 
around two tons per acre. 

“A few years ago, prior to going 
in for legumes, that same ground 
produced only 1200 pounds of oats 


per acre, or less than 36 bushels,” he 
points out. “The only drawback is 
that in spots where the pea vines 
were dumped and then not entirely 
cleared off, the oats grew so rank 
they lodged. The rotting process of 
the piles, together with rain soaking 
into the ground, made the spots a 
little too fertile.” 

But from those spots he drew a 
practical conclusion. On buying the 
farm Johnson went in heavily for 
chemical fertilizers. Last fall he ap- 
plied half a ton of raw rock phos- 
phate per acre on an 80-acre field, 
and then sowed winter rye for sheet 
composting in the spring. Johnson 
farms approximately 200 acres with 
crops of turnip seed, green peas, 
oats, rye, wheat and flax and now 
is planning to get on a strictly or- 
ganic basis. 

“When we didn’t have time to 
stack those pea vines two years ago 
and had to dump them on the 
field, it looked pretty tough,” he 
says. “But last season’s oat crop 
showed that it paid. In addition to 
a good crop, the soil was loose and 
tillable, whereas before it was hard 
packed, which meant that it saved 
on labor.” 

Another aftermath of that rush 
season in 1948 is that today Johnson 
is sizing up a big, loafing barn on 
one of his farms. That barn has been 
empty for years. He has spent thou- 
sands of dollars for chemical fertil- 
izers. Now he is balancing that cost 
against the outlay for a herd of cows 
to produce organic fertilizer. 
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Nut Nursery Thrives 


When Treated Organically 





Tree Crop Drama 


By JOHN HERSHEY 


From The Interpreter 


N 1924 I started a nut nursery on 
-, piece of robbed corn land 
(Irish) on the Lincoln Highway in 
Southeastern Pennsylvania. No one 
would back my dream of hardy nut 
trees for America except a Quaker 
who thought a little out of the regu- 
lar channels. Our neighbor, J. F. 
Jones, father of nut tree grafting, 
dabbling in the unknown quantity 
of “putting something over” no one 
believed in, took me hook, line, and 
sinker. I fell in with J. Russell Smith, 
the father of Soil Conservation in 
America and father of Tree Crops. 


So, I cut loose in a big way. 

My soil was sick and lifeless, two 
to four inches of top soil and lots of 
stones. I didn’t know much about 
soil robbing then so I didn’t know 
my soil was sick. I knew manure 
made things grow so I hauled it from 
the town’s horse stables and got a 
roaring growth and the cat’s eye 
disease aplenty on Black Walnuts. 
Leaf hoppers ruined my English 
Walnuts so they wouldn't live in 
spite of sprays every ten days. 

As I blundered along on the road 
of exploration, I somehow learned 
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that lime on the soil eliminated the 
leaf hopper. This put me to think- 
ing along a certain line which has 
graduated in 25 years time into 
an understanding that healthy soil 
builds healthy trees, resistant to 
disease and insects. 


Cover Crops 
I started to use soy beans as cover 
crops. We used to mow with a sickle. 


Then I learned you got just as much. 


out of them by letting them die 
down. We used to worry about 
weeds, but I fountd that except where 
competition with tree growth neces- 
sitated pulling them they acted as an 
organic chemical factory and cracked 
minor plant food elements the soil 
and trees needed for health, so we 
let them grow even though this made 
a dirty nursery. Concerned about 
the mean job of working up this 
mess of trash between the tree rows 
the next spring, I found that by 
shallow plowing away from the tree 
row in the fall or early spring we 
covered this trash enough to break 
it down by cultivating time. 
Some claim such stands of soy 
beans are equal to one ton of nitrate 
of soda per acre plus some phos- 
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phorus, potash, and the invaluable 
humus. In addition, the nitrogen 
is procured from a healthy, natural 
chemical factory instead of from a 
raw chemical that kills soil bacteria 
and earthworms. Where clover exists, 
it is allowed to grow on the tree row. 
It makes seed and if the block is 
old enough to eliminate cultivation 
the next year a volunteer stand 
covers the ground. I was concerned 
about open soil after cultivation was 
finished in late summer and too late 
for beans. From my prudish Men- 
nonite background it always re- 
sembled the exposure of a delicate 
feminine body unprotected from the 
cruel blasts of winter. So I fell into 
using oats which grow until Janu- 
ary Ist. It helps sweeten and holds 
the soil, makes humus and may sup- 
ply some hormones. Sometimes we 
use buckwheat. 

As soon as we get enough growth 
on a block of trees and it doesn’t 
sell, we sow to clover, red or alsike, 
whichever I feel like using. This 
builds the soil, keeps the trees 
healthy and slows down growth. By 
July Ist this luxuriant three-foot 
growth is a dying mass, blanketing 
the surface, mulching the trees for 


a summer growth, holding moisture ° 


and creating a screen from the sun 
under which the myriad of soil 
bacteria and earthworms do their 
stuff. 


Leaves, the Mother of 
Trace Elements 


In or about 1934 I became inter- 
ested in using leaves on the soil 
for their minerals and humus, then 
learned composting later. About 
1938 I cajoled the borough engineer 
into dumping the street leaves into 
the nursery for compost—65 to 75 
large dump truck loads. It saves his 
cost of burning them and I supply 
them with a few seedlings each year 
for their water shed. We mixed in 
the manure from one horse, knowing 
money in straw is higher valued than 
in the commercial fertilizer so I 
bought lots of it. 

I had slowly drifted away from the 


chemical fertilizer before the ’30’s 
using less and less until I fell in with 
the bio-dynamic idea which is a 
scientific recording and practice of 
European soil husbandry. At that 
time the only chemical was a little 
20°%% superphosphate to prevent win- 
ter kill on one year grafts of honey 
locust. Some dry blood for a quick 
kick if needed, tankage or raw bone. 
Sometimes a sprinkle of nitrate of 
soda on a few weak plants. 


Night Soil 


Backhouse cleaners here are at 
their wit’s end to know what to do 
with their cleanings. I plowed two 
long trenches. They fill ’em, I spread 
raw phosphate rock over each load 
to kill the odor, lock the nitrogen. 
Spring of 1949 we had about 10 tons 
of this cured for nearly a year in 
the trenches. We use this for a stim- 
ulant in place of tankage. 

As we make up our beds of manure 
fo. composting, a layer of leaves a 
foot thick is applied in the center, 
then a thin layer of this backhouse 
material, then an inoculation-thin 
sprinkle from an old bed, then 
another thick layer of manure. So 
high a bacteria culture have we de- 
veloped, leaf beds 3 months old look 
like wood humus. Beds on the farm 
today shortly become a squirming, 
writhing mass of earthworms. If we 
have time we cover with soil—saw- 
dust is easier and quicker. Spread a 
sprinkling of lime over the sawdust 
t» counteract the acid. 


Results in Water Holding 
at the Old Nursery 


Located in the center of a slough, 
I suppose you would call it, we got 
the water from typical farmed fields 
and some woods of maybe 300 odd 
acres. A 42 inch pipe carries the 
water under the Lincoln Highway. 
That is, “it carries at it.” The bal- 
ance goes over the highway. Here’s 
an interesting check. In 1938 five 
floods went over the highway four to 
ten inches deep. After that, up until 
1942 I had caught and held this river 
of water thrown on me. Then that 


summer came a cloud-burst when 
the town’s business section was all 
under water; a dry wall a mile east 
thrown out in the center of a 60 
foot highway by a dry land “flash 
fiood.” In the biggest rainfall known 
in this section, a neighbor one-half 
mile south had the fullest cellar in 
2( years, but not over two inches 
went over the highway in front of 
our nursery. We direct this water, 
guide it through the lower five-acre 
block in small lateral run-ways, slow 
it down, catch the rich silt from my 
neighbor's fields, and as I say, hold 
most of the water. Looking over 
these blocks in the summer in a 
heavy rain with a crop of soy beans 
and weeds, it seems like a swamp; 
water just oozes everywhere. 


The Brick Bats Become Sponges 


With the torrents of spring and . 
fall rains, we keep on digging trees 
as soon as it stops. The top soil 
texture is like wet sawdust. Nothing 
sticks to the shovel until the sub-soil 
is reached. Walking over it, one gets 
the feeling of walking on a bed of 
sponges—you imprint but don’t cut 
in. We measured the top soil in the 
fall of 1943, while digging a balled 
tree on one of the highest clay knolls 
where it should be poor. It was 
eight to twelve inches deep. All 
this in face of the fact that we ship- 
ped as much as 100 to 150 tons of 
soil per year on balled trees and 
tons of trees grown from this soil. 
Fiom the rich leaf humus we are 
developing mycorrhizas on all our 
different nut trees. Mycorrhizas are 
fungus or bacteria associated with 
tree roots. They crack and fix nitro- 
gen from the humus and air in the 
soils, then feed it into the tree and 


act as hair roots gathering supplies 
from the soil. 


Lifting the Iron Curtain 
Between Disease and Trecs 


Instead of worrying about getting 
a disease that will wipe out any line, 
we feel we’re building a soil health 
that will make better trees with de- 
cidedly more roots capable to carry 
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Tree Crop Drama 


greater health to their permanent 
home that will help them grow well. 
Cat's eve disease has been eliminated 
from the black walnut—the bane of 
nut growing, and leaf hoppers from 
everything. We use only 150 pounds 
of lime per year for eight acres. The 
compost beds get 100 pounds and 
some is used to spray or dust for 
Japanese beetles. No other spraying 
is done. With no spraying we have 
stimulated reproduction in the para- 
site insects, the place is polluted with 
wheel bugs and praying mantis. 

We use a row of wild cherry to at- 
tract caterpillars where we can shoot 
them with an oil spray, or rub well 
with an oil swab. That is, we used 
to, but being too busy they hatched 
by the millions, then started to crawl 
in every direction. It made me sick. 
I said, “Now won't we have a dilly 
of a crop of tent caterpillars next 
year."” When they stopped crawling, 
I investigated. I examined them and 
found each as limber as a kid glove. 
Answer—a parasite had ruined its 
life. Results—no sprays—no parasites 
killed off, and few caterpillars in en- 
suing years. 

In addition to the parasitic bugs, 
lots and lots of song birds nest here 
and quail and pheasants come and 
go. All free slave labor turning in- 
sects and seed into high powered ma- 
nure. You have heard of those super 
addicts known as politicians who, 
drop a supper in their slot and up 
comes a speech. On a well balanced 
“art of living” program you drop 
an insect into a bird’s slot and 
down drops a gold mine of fertilizer 
wealth. Man’s more than a speech! 


Starting a New Program on a 
Worn Out Farm 


Now to get back to my experience 
with soil management. Fall of ’44 
we bought an old worn out, thor- 
oughly raped farm. This is now 
America’s number one Tree Crop 
farm with the nurseries moved to 
this location. First move on the list 
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Continued 


was to get one front field into shape 
quickly for growing GOOD nursery 
stock. The balance, back of the front, 
is swamps, boulders and sand. 


The Rains Came 


Summers of ’45 and ’46 were about 
equal in quick rains. All summer 
long in '45 every rain a flood of 
muddy water rushed out of this field 
into the meadow 15 feet wide, 
several inches thick. We got a little 
manure, leaf compost and soy beans 
on an acre in '45. Spring of 46 we 
covered the whole area this way. 
My man loaded the spreader three- 
fourths full with manure from one 
side, then over level with leaf com- 
post from the other. Then he pulled 
up to a compost pile of backhouse 
material and piled it up. Soon as 
the seedlings made a little growth 
everything went into soy beans. 


The Run-off Stayed 


Summer of '46, as I said, we had 
rains similar to 45, BUT all the 
water that ran off was held in that 
small pond which only broke over 
once in a small, almost clear, stream. 
The amount of soil settled would 
not have filled a pick-up truck. 
When we worked this field summer 
of ’45, we néver had the tractor cleat 
marks worked until the last culti- 
vating. Summer of ’46 the difference 
between the acre we had fed and soy 
beaned and the new part was so 
marked in lumpy texture the most 
uninitiated remarked about it. 


Dead Soil Comes to Life—- 


Spring of ’45, digging in the nurs- 
ery field was like digging in half 
hardened cement. Fall of '48 my 
tree diggers exclaimed digging was 
better by far in this field than in the 
old nursery. 


Contented Animals 


I’ve often discussed the value of 
mineral traces in pasture for cattle. 


I hear my neighbors tell how their 
cattle, hogs and horses ruin every 
tree within reach. An animal reach- 
ing for leaves has a special giraffe. 
like neck built for the purpose. 


I had a horse who pastured all 
summer in nursery blocks where 
trees are thinned to permit grass 
growth. He rarely touched a leaf 
on 16 species. We used to permit 
him to range where the trees were 
tall, later many small trees were in 
his range. The nursery rows came 
up to the electric wire, yet hardly 
a bite was taken from a tree. In 
1944 we turned him in a nursery 
block where he did no damage. 
Quaker raised and owned, I lay his 
good behavior on his cultural back- 
ground and environment. But I've 
had a suspicion instead that it’s be- 
cause the soil and health was satisfy- 
ing his “chemical factory” (his body) 
demand for minor trace elements— 
elements supplied by the leaves, 
weeds and activity of healthy soil 
bacteria. Fall of 45 he was killed. 
Purchasing another, we gingerly tied 
him out among the tallest trees and 
watched that he didn’t break limbs 
from our fine specimens. Then we 
tied him nearer smaller trees, then 
smaller. All the while his chemically 
starved body being filled with the 
needful from the grasses until he 
never bothered small trees within his 
reach. 


While this was on our minds, 
Betty and I strolled to the back of 
our pasture on a ruined and soil 
starved field one Sunday evening. 
We noted Jack, the mule, take on 
a bushy ten foot ash and showed us 
how a tree can be eaten, destroyed, 
in one sitting as he tore it limb from 
limb devouring the leaves and twigs. 


A concrete statement should be 
made about commercial fertilizers 
and their uses. Dr. Pfeiffer, in his 
Bio-Dynamic Farming and Garden- 
ing Book, insists on eliminating all 
commercial fertilizers. But there are 
places where no phosphorus or pot- 
ash exist even in the sub-soil. What 
to do? Jf you are born in such a 
locality, put it on in the ground 
rock form. 
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Tracer Technique 
In Wheat Studies | 


Radioactivity Reveals 
Crop Phosphate Needs 


By ERWIN KREUTZWEISER 


From The C-I-L Oval 


HERE has been much discus- 

sion recently on the possible 
uses of radio-active substances in 
tracing the course of materials 
through plant and animal bodies. 
One important use of the “tracer” 
technique was recently reported by 
Dr. J. W. T. Spinks, Professor of 
Physical Chemistry at the Univer- 
sity of Saskatchewan, who worked 
on atomic energy in the Montreal 
Laboratory of the National Research 
Council during the war. Dr. Spinks 
has applied it in studying the intake 
of phosphorus from fertilizer by 
wheat, Saskatchewan’s major crop. 
Phosphorus is the growth-producing 
element in the wheat plant. 

The tracer experiments were con- 
ducted during the summer of 1946 
and the winter of 1946-1947, and 
were the first of this particular kind 
in North America or the British Em- 
pire, so far as is known. Radioactive 
phosphorus was obtained from the 
Chalk River energy plant and the 
Geiger counter in the University 
chemistry laboratory was pressed 
into service. 

The results indicate that one of 
the main roles of fertilizer is to sup- 
ply phosphorus in the early stages 
of plant growth. But apart from 
the actual facts discovered, the tech- 
nique of the experiments themselves 
may prove of great value to agri- 
culture, since it can be used to in- 
vestigate the best methods of apply- 
ing fertilizer and to determine the 


type of fertilizer best suited to dif- 
ferent kinds of soil. 


The experiments also have a prac- 
tical bearing on an old problem of 
phosphate fertilizers that scientists 
have so far not been able to solve— 
the vexing problem of phosphorus 
fixation in the soil. When phos- 
phorus fertilizer is applied to the 
soil, it tends to become insoluble 
and thus unavailable to the plant. 
It is difficult to study this phenome- 
non by ordinary chemical methods 
but Dr. Spinks considers it may be 
possible to use the tracer method to 
study what happens in the soil and 
find a way to slow the fixation pro- 
cess. 


The experiments conducted by Dr. 
Spinks, who was assisted by Stanley 
Barber, a graduate in the soils de- 
partment of the University’s college 
of agriculture, showed the amount 
of phosphorus taken up by the wheat 
plant and, what is more remarkable, 
they showed how much was con- 
sumed from the soil and how much 
was taken from the fertilizer. Tracer 
experiments have been carried out 
before, but the Saskatchewan Uni- 
versity tests are unique in that they 
give quantitative results which are 
not obtainable by chemical analysis. 
It is one thing to show the path of a 
substance through a living organism, 
but it is another thing to demon- 
strate how much of it remains be- 
hind. 


The first studies were made on 
wheat grown on a little plot of 
ground near Saskatoon. Ammonium 
phosphate containing a tiny amount 
(one millicurie) of radioactive phos- 
phorus (p32) was used in the soil in 
place of the ordinary fertilizer. The 
rest of the field served as a control 
plot. 


The plants in the special plot were 
harvested, five small rows at a time, 
at intervals throughout the summer 
and fall over a period extending 
from the fiftieth day of growth to 
110 days. Each group of plants was 
taken to the laboratory, where they 
were heated and treated with acids 
to remove everything but mineral 
ash. The total amount of phos- 
phorus in each group of plants was 
then determined by chemical analy- 
sis. 

The ash was found to be radio- 
active and the amount of radioactiv- 
ity was noted by measuring it in the 
Geiger counter. From the amount 
of radioactivity the chemist calcu- 
lated the amount of phosphate fer- 
tilizer taken up by the plant. He 
then could calculate the amount of 
phosphorus absorbed by the plant 
from the soil. (The difference :be- 
tween the total amount of phos- 


phorus gave the amount from the 
soil.) 


These calculations were based on 
an interesting sampling theory. Sup- 
pose you put 1,000 pennies in a box 
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and with them you put 10 marked 
-pennies. Then someone else throws 
in a number (unknown to you) of 
pennies. They are mixed thorough- 
ly, and then a number of pennies 
are drawn out of the box. 

By counting the number of mark- 
ed pennies taken out you can calcu- 
late the number of other withdrawn 
pennies that you put in. The re- 
mainder will be ones that the other 
person threw in. 


In the case of the experiment, the 
radioactive phosphorus acted as the 
marked pennies. Using the markers 
the chemist could calculate the 
amount of fertilizer phosphorus and 
the amount of soil phosphorus taken 
in by the plant. 

Similar observations and calcula- 
tions were made on wheat grown in 
the university greenhouse last fall. 
These tests supplemented the work 
done with plants grown in the field. 


The calculations revealed that in 
the early stages of growth the wheat 
plants obtained nearly all the phos- 
phorus from the fertilizer and almost 
none from the soil. After about five 
weeks’ growth the plants drew about 
equal amounts of phosphorus from 
both sources. When the wheat was 
“dead ripe”, it was getting most of 
the phosphorus from the soil and 
little from the fertilizer. 

“Judging from the initial experi- 
ments,” said Doctor Spinks, “one of 
the main roles of fertilizer is to sup- 
ply phosphorus in the early stages of 
plant growth.” 

The amount of fertilizer “recover- 
ed” (taken in) by the plants could 
be measured. The experiments show- 
ed that only about 25 per cent of the 
fertilizer was used and about 75 per 
cent remained in the soil. These per- 
centages would vary with the season 
and the type of soil. 

It was noted that the plants in the 
control plot had taken up less phos- 
phorus than those in the fertilized 
soil. It was also observed—and Pro- 
fessor Spinks considers this especial- 
ly significant—that the plants in the 
experimental plot had taken up 
more phosphorus from the soil than 
did the other plants. 
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Battery Layers Need 


An Outdoor “Vacation” 
For Caged Hens 
Pays Off in Flock Health 


By THOMAS E. JOHNSTON 


ANY practices common to the 
M poultry business violate na- 
tural organic principles harshly. Re- 
sults of this violation may be read 
in the cost of medicines and the 
losses, by death and decreased pro- 
duction, expected by poultrymen. 

The very houses in which chickens 
live, broiler factories or apartment 
laying pens, typify these extremely 
artificial poultry living conditions. 

In a specialized broiler producing 
section one may see three thousand, 
five thousand and upwards to thir- 
ty thousand chickens spend the en- 
tire period of their unnatural lives, 
an average of about thirteen weeks, 
under one roof and on one floor. 

The University of Maine, in a 
study of the cost of raising broilers 
to various ages from thirteen weeks 
up to twenty weeks, (Maine Bul. 
441, 1945) included the mortality 
rate of these birds among items of 
reckoning. 

The percentage of mortality sig- 
nificantly and steadily climbed the 
longer these broilers were kept. 
Seven and three-tenths per cent 
died before the age of thirteen weeks; 


by the age of twenty the death rate 
had more than doubled to become 
seventeen and six-tenths percent. 
Under pressure of an unnatural 
environment and highly concentrat- 
ed feed many chickens, which aren’t 
thrown out with the garbage and 
thereby appear among the mortality 
figures, exhibit marked symptoms of 
abnormality. Some temporaily lose 
the ability to balance upon their 
feet, and may be seen half sitting 
or lying in awkward positions, often 
completely upside down, kicking 
their feet aloft in a vain attempt to 
gain a foothold in the air. Presently 
emerging from this seizure, a bird 
will quickly resume its main business 
in life, to eat as much as possible 
and thereby become a broiler for 
someone's table. It may be disquiet- 
ing, a thought hardly calculated as 
an aid to digestion, that when we 
eat this bird’s flesh we are entrust- 
ing health and life to its care. 
Laying hens, even those eventually 
destined to become inmates of laying 
apartment houses, enjoy a more na- 
tural upbringing than broilers. In 
order to build a body strong enough 
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Pasture 


to withstand even one season of lay- 
ing, they spend a period of ten to 


.twelve weeks on open range. 


This three-month period which 
chickens spend on outdoor ranges is 
potentiaily the healthiest and most 
natural period of their lives. How 
can we extend this period into the 
mature producing life of the laying 
hen? What advantages may we ex- 
pect from so doing? What barriers 
stand in the way? 

The seasonal cycle of egg prices 
holds a strong advantage in favor of 
the outdoor hen. Those days when 
midwinter eggs commanded top 
market prices have passed away. In 
every recent year egg prices have be- 
gun to climb in midsummer, usually 
continuing an upward trend until 
late in the fall or early winter, when 
they start downward to reach their 
low point late in the winter or early 
in the spring. 

A poultryman interested in good 
financial returns from his flock will 
trim his sails toward géod summer 
and fall production. At both these 
seasons pastures are entirely within 
range of good planning. Lower 
building cost and lower feed costs, 
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—Ewing Galloway 
Keeping layers in batteries is economical, but lack 
of exercise and contact with the soil increases disease hazards. 





—Ewing Gailoway 
Hens that will be put in batteries should be strengthened 
by being raised on range. Summer vacations improve health. 
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Battery Layers Need Pasture 


supplemented by good pastures, are 
bonuses which add to profits in 
these seasons. 

In promoting health and lower- 
ing feed costs the advantage of pas- 
turing the laying flock is similar 
to that of ranging young pullets and 
cockerels. Easy access to natural 
foods in the form of succulent grass- 
es, legumes, and insects insure these 
birds a ready supply of essential nu- 
trients, including such high cost 
items (if purchased) as protein sup- 
plements and vitamins. Just as feed 
costs for growing birds will be low- 
ered when they are on pasture, so 
will feed cost of laying or breeding 
stock. Also, we may expect outward 
appearance of good health to blos- 
som as conspicuously in mature hens 
as in growing pullets. 

The question has been raised as 
to how interior egg quality and the 
marketability of eggs will be affected 
by allowing hens to range on pasture. 
Unfortunately a certain grade of 
egg of inedible or unmarketable 
quality has been labelled a “grass” 
egg. This abnormal type of egg has 
an olive-colored yolk. These eggs, 
however, are not produced because 
hens eat grass. The matter was in- 
vestigated at the Kansas Agricultur- 
al Experiment Station, with the re- 
port that feeding freshly chopped 
oatgrass or high quality silage did 
not produce this condition. It was 
produced experimentally by feeding 
spoiled green matter of low quality. 
(1948 Yearbook of Agriculture, 
“Grass”’) 

It is frequently stated, as if it were 
objectionable, that outdoor hens lay 
eggs with deep orange-colored yolks. 
“This is just dandy,” you may say, 
“the appealing color to the eye of a 
dasiy, a pleasing contrast to the 
snow-white albumen which - sur- 
rounds it.” 

The farmer who meets his cus- 
tomers directly, as many egg pro- 
ducers do, will do well to make the 
deep orange color of the yolks one 
of the main selling points of his 
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product. When the customer tastes 
the superior flavor of the outdoor- 
produced egg, repeat sales will roll 
in. Nine out of ten people who eat 
eggs do so because they like them, 
and in this case the deeper color 
will actually be associated with bet- 
ter flavor. 

Mrs. America, as she sets out to 
the market with her list of needed 
supplies and shopping bag, is sup- 
posed to be the cleverest, the most 
health and quality conscious buy- 
er in the world. Even though we 
may harbor serious doubts and re- 
servations as to her high score in 
this respect, it is good salesmanship 
to act as if we accept this reputation 
at its face value. 

Whatever our reservations may be, 
we all admit that Mrs. America is 
not color blind and that she is just 
as conscious of eye appeal in the food 
she buys as she is of eye appeal 
which she presents to the world. The 
trouble is she doesn’t always associ- 
ate colors correctly. It may be worth- 
while to try to help her correct that 
error and incidentally make her a 
customer for organically produced 
eggs. 

Yellow color is so essential to the 
merchandising of butter that every 
processor of butter adds it to his 
product. Oranges, if marketed the 
same color they were picked, would 
go begging at the market stalls. One 
group of dairymen market their pro- 
duct as “golden Guernsey” milk. The 
Jersey organization features the 
“creamline” in their advertising. 
Both of them capitalize upon the 
rich yellow color of their product. 

Why should a poultryman over- 
look the sales appeal of this same 
rich color, especially when the val- 
uable health-giving quality of his 
product is naturally associated with 
the color? Actually we know that 
the deep orange color of an egg yolk 
is closely associated with the vitamin 
C content of the egg. Yolks carry a 
relatively high percentage of phos- 
phorus-containing fat as well as iron 





“and copper salts, all allied to the 
orange coloring matter. 

Some poultry feed manufacturers, 
recognizing a close relation between 
deep-colored yolks and vitamin C, 
honestly advertise that they purpose- 
ly hold down vitamin content of 
feeds. Along this same line, they 
advise their customers to limit 
amounts of green matter fed to chick- 
ens as well as amounts of yellow 
corn to keep egg yolks pale in color. 
By a strange quirk of custom the 
public has allowed itself to be per- 
suaded that it prefers an anemic egg. 
No doubt prejudice against a deep- 
colored egg yolk has its origin ini the 
fact that one symptom of age in an 
egg is the deepening or darkening 
of yolk color. 

In selling eggs there is no substi- 
tute for a high quality uniformly 
fresh and dependable product. Since 
the producer can do nothing to im- 
prove the quality of the egg after 
it has been laid, his efforts must be 
bent toward maintaining the quality 
it has. The handling and care which 
he gives eggs between the time they 
are laid and the time they are sold 
will pay handsome dividends in sat- 
isfied customers and repeat sales. 

Frequent gathering of eggs, three 
times a day or oftener in warm 
weather, rapid cooling and storage 
in a cool room with high relative 
humidity are all practices which 
are essential to the marketing of 
good eggs. 

Eggs should be collected in wire 
baskets which allow good circulation 
of air thru their sides. Immediately 
after being collected they should 
be set to cool in a room especially 
designed and used for the purpose, 
away from any material which has 
an objectionable odor which eggs 
might absorb and at a temperature 
between 35 and 55 degrees F. 

Attention to these details of hand- 
ling and storage will go far toward 
overcoming any objection which the 
public honors toward an egg with 
an orange colored yolk, and will 
place this egg where it belongs, as 
the best, most health-giving food 
product of all. 
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Miscellany 





Crime Rate Related to Soil Health 


Research Subsidized by Fertilizer Interests 


Experimental Farm Yields Are Above Average 


Traces Crime To Poor Soil 


The following is an item from the 
Chicago Daily News of Dec. 5th, 
1949: 

“South Bend, Ind.—The ground 
you walk on can lead you into crime 
—or keep you honest. 

“The Rev. Marionous Van Rooy, 
O.F.M., of Utrecht, Holland, who is 
visiting the University of Notre 
Dame this week during an American 
tour, can back up that statement 
with figures. 

“Poor soil, which means poor 
crops, increases the number of crimes 
against property, Father Van Rooy, 
professor of criminology at the Uni- 
versity of Utrecht, has discovered. 

“The Dutch priest says he has be- 
come aware here of a sense of in- 
dividuality and traditional rejection 
of authority on the part of Ameri- 
cans which tends to increase crime. 

“In Holland, he says, there is more 
of a sense of man as a responsible 
agent with moral obligations.” 


Don’t Overdo Chemical Fertilizers 


The Ottumwa (Iowa) Daily Cou- 
rier of Dec. 8, 1949 said: 

“A soils expert told local fertilizer 
dealers Wednesday that Iowans must 
avoid the mistake of eastern farmers 
in overdoing chemical plant foods. 

“He said in some eastern areas, 
the soil has been treated so heavily 
with commercial fertilizers, and sub- 
jected to such poor rotation prac- 
tices, that as much as 1,500 to 2,000 


pounds per acre are now necessary to 
grow crops. 

“The speaker was Jerry Meldrum, 
Ames, extension service agronomist, 
who met with commercial fertilizer 
dealers here at the Farm bureau 
office. 

“In general, he said, applications 
of more than 200 pounds per acre 
of chemical fertilizer have to be 
carefully studied. 

“The use of chemical fertilizers 
has grown rapidly in popularity in 
recent years. Such experts as Mel- 
drum consider Iowa is in advance of 
areas in which the plant foods have 
been used longer, because the reali- 
zation of the dangers of their use has 
come before soil was over-treated. 

“ ‘Soil tests showing requirements 
of more than 200 pounds per acre 
of commercial fertilizer are danger 
signs, Meldrum said. ‘In applying 
chemicals in this amount, the dealer 
should recommend to the farmer 
that it not be all applied at once in 
order not to kill seedings.’ ” 

It is much safer to use the milder 
ground up rocks, such as phosphate 
and potash rocks, than the concen- 
trated or acid type of chemical fer- 
tilizers. 


Organie Yields 


Many persons believe that if you 
farm by the organic method you get 
crops of higher nutritional content, 
but lower yields. This is not so. 
Here are the yields in bushels for 


1949 of our organically run experi- 
mental farm. 


Ours ' Average 
Corn 59 46.5 
Oats 35.3 30 
Barley 43 39 
Wheat 34.1 22.5 


In the case of our corn, we grew 
a domestic variety whereas the aver- 
age grown in our area was a hybrid 
variety, supposed to give higher 
yields. Our figures seem to be climb- 
ing year by year. In a few years 
when we hit our stride I feel cer- 
tain that people will doubt our word 
when we tell them what our yield 
figures are. Those farmers who start 
the Organic Method now will be 
richer farmers economically and 
richer spiritually when they realize 
that they are producing food that 
is making people healthier and 
happier. 


Compost Beats 
Chemical Fertilizers 


Here is a clipping from the Flint, 
Michigan, Journal of Oct. 31, 1949: 

“Davison—The digging of two 
hills of potatoes Sunday at the Lou- 
helen Ranch on M-15 was witnessed 
by a group of 30 persons from Davi- 
son, Goodrich, Mt. Morris, Orton- 
ville, Millington, Bad Axe, Bay City 
and Pontiac. 

“One hill where commercial fer- 
tilizer was used yielded 15.55 pounds 
of potatoes and the othe?, in which 
only compost was used, yielded 18.05 
pounds. 
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“L. W. Eggleston, owner of the 
farm, explained his soil erosion pro- 
gram and told how he grows a green 
crop on grain stubble as a natural 
fertilizer at low cost. His modern, 
rat-proof granary which is air-condi- 
tioned, also attracted considerable 
attention. 

“Visitors were treated to carrots 
and crabapples grown organically.” 
* 

Agricultural Research 


Here is a partial list of moneys 
and commodities that various con- 
cerns gave to the University of Cali- 
fornia in May, 1949 to be used for 
agricultural research. The list was 
printed in the ‘uly 1949 issue of 
California Agriculture: 


American Potash Institute, Inc. 


Another important thing. A fed- 
eral law should be enacted that no 
representative of a chemical ferti- 
lizer or poison spray concern be 
permitted to sit on the board of 
directors of such institutions. There 
is one such representative on the 
board of practically every college 
in the United States. 


* 
Magnesium Waterproofs Soil 


We have been reading recently 
that there is a baffling soil condition 
in the Florida citrus groves that pro- 
duces the equivalent of drought, 
even though there is sufficient rain- 
fall. Science Service says the condi- 
tion is due to magnesium used in 
fertilizer and an undetermined fatty 
acid in the soil. Yields of oranges, 
lemons, limes and grapefruit have 
fallen off alarmingly. The experts 


$2,300.00 


Division of Plant Nutrition 


Sugar Research Foundation, Inc. 


$10,000.00 


Division of Food Technology 


Sugar Research Foundation, Inc. 


$702.00 


Division of Plant Nutrition 


American Potash Institute, Inc. 


$1,000.00 


Division of Pomology 
California Committee on the Relation of 


Electricity to Agriculture 


$3,375.00 


Division of Agriculture Engineering 


Allied Chemical & Dye Corporation, General Chemical Division 


$600.00 


For investigations in new insecticides 


In my opinion, it would be better 
if a law were enacted that concerns 
manufacturing chemical fertilizers 
and poison sprays not be permitted 
to donate funds to institutions for 
agricultural research. That money 
should come from the Government. 
Then, I believe, the Universities 
would not operate under any im- 
plied obligations. I do not say that 
manner and could go along with 
their own programs purely in the 
interest of the farmer and the public 
they pay it back by finding false 
results which are to the interest of 
those companies, but in my opinion 
they would be better off if they 
were completely unhampered in any 
who eats the food that the farmer 
raises. 


34 


are baffled because if they stop using 
magnesium the soil will be deprived 
of a badly needed mineral. 

Do you know what the answer is? 
Organic matter. Let them mulch 
the trees with any kind of plant resi- 
dues mixed with manure and pul- 
verized dolomite. Dolomite contains 
magnesium. The organic mulch will 
keep the pores of the surface soil 


open. 


2.4D Killing Water Hyacinth 


The Sclence News Letter of Aug. 
20, 1949 writes: “Water hyacinth, at 
once the most troublesome and the 
most beautiful of the South’s aquatic 


weeds, can be effectively controlled 





with heavy treatments of the weed- 
killing chemical, 2.4D, where lighter 
treatments have failed in the past. 
It promises to rid Southern rivers 
and lakes of blocking mats of vege- 
tation that do tens of millions of 
dollars worth of damage every year.” 

Now here is a most wonderful 
source of organic fertilizer material 
and all they can think of is to de- 
stroy it. Aren’t we a reckless, pro- 
fligate nation to go around wasting, 
destroying, burning badly needed 
organic matter? The farmers of the 
South should find some way of har- 
vesting this gold, for that is what 
it is, and making crops grow better 
with it. In the South where the 
Boll Weevil is making the cotton 
farmers turn away from cotton in 
disgust, the water hyacinth could 
give that accursed weevil a good 
tustle. Insects and disease are in 
oversupply where organic matter in 
the soil is in undersupply. 


Juvenile Delinquency 


The first item in this department 
dealt with the tracing of crime to 
the soil. Here is another one from 
the July 29, 1949 issue of the Glen- 
dale News Press that talks along the 
same lines: 

“It is high time that the world 
take a serious look at the problem 
of soil depletion, Dr. F. M. Potten- 
ger, past president of the Therapeu- 
tic Society, told Glendale Optimists 
at the Y.W.C.A. yesterday. 

“We are losing the factors of 
‘drive’ in our work; some phases 
of juvenile delinquency can be 
traced to vitamin deficiencies,” he 
said. 

“We are losing much of nutri- 
tional value in the processing of 
foods today; we destroy much that 
is important to us in the prepara- 
tion of foods. It is estimated that 
the average family of five must spend 
$75 per year in vitamins to maintain 
health. It is time for us to start 
corrective measures to maintain 
health through proper nutrition,’ 
he concluded.” 

—J. I. RODALE 
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‘Another Look 
At Trace Elements 


PART THREE 


Rare Soil Elements Are Dangerous 


If Present in Oversupply 


By LEONARD WICKENDEN 


SIGNIFICANT footnote on 

the great potential dangers of 
trace elements, not only to plants but 
to animals and, presumably, to hu- 
man beings, is provided in a bulletin 
recently published by the U. S. De- 
partment of Agriculture. This bul- 
letin is a Report on the Preliminary 
Survey in “X” Disease of Cattle 
(February, 1949). 

In the winter of 1939-40 there 
appeared in southwestern New York 
a mysterious disease in a herd of 
30 dairy cows. Veterinarians were 
baffled by it and the herd was de- 
stroyed. Later, three similar out- 
breaks occurred in eastern New 
York, and in 1946 a report of the 
disease came from Texas. From 
that time on, reports poured in from 
all parts of the United States until, 
at the time the bulletin was written, 
the disease had been diagnosed in 
37 states. 

Financial losses have been very 
heavy, averaging more than $4,000 
per herd. Death of the animal occurs 
in from 10% to 80°% of the herd de- 


pending on the severity of the out- 
break, and the age of the animal, 
mortality being higher in young 
calves than in adult cattle. 

The disease was given the name 
of “X”-disease or hyperkeratosis, and 
Government experts reported that 
it was “an entirely new condition as 
far as animals are concerned” and 
that it was “a new disease entity.” 
To quote further: “X disease does 
not appear to be infectious and thus 
far all attempts to transmit it from 
one animal to another have failed. 
Facts learned from _post-mortems 
seem to indicate a poison rather 
than a germ disease.” 

Since the outbreaks have been so 
widespread and have occurred in 37 
states ranging from Vermont to 
Texas and from Idaho to Florida, 
the Department dismisses as impos- 
sible any theory that the poisoning 
is caused by a plant or group of 
plants, because of the great differ- 
ence in the vegetation in these wide- 
ly separated regions. After consider- 
ing various hypotheses, it continues: 


“If we examine recent impor- 
tant changes in farm practices, we 
find the following: (1) An increase 
in the use of fertilizers and liming. 
In 1936-7 between 6 and 7 million 
tons, and in 1948 over 17 million 
tons of chemical fertilizers were 
used. 

The fertilization of pastures 
has been greatly increased in the 
past few years, both in acreage and 
rate. Both commercial fertilizers 
and liming materials are used very 
liberally in pasture improvement 
programs. Liming materials from 
new sources, such as the dolomitic 
limestone, by-products of zinc 
mines in southwestern Virginia 
and eastern Tennessee, and large 
quantities of basic slag have been 
used in recent years. Such liming 
materials may and do contain 
much larger quantities of the 
minor elements than ordinary 
ground limestone. Some of the 
sulphuric acid now used in fer- 
tilizers comes from the sulphur 
dioxide formerly given off from 


35 








Another Look At Trace Elements 


copper and other smelters of sul- 

phide ores. This sulphur dioxide 

is now trapped and made into sul- 
phuric acid. This acid is cheap 

and contains many impurities. (2) 

The use of mineral supplements, 

additions to salt mixtures and 

patent stock foods has greatly in- 
creased in recent years.” 
A little later, the report states: 

“It is improbable that X-disease 
is any mineral deficiency disease. 
There remains the hypothesis that 
some poisonous element or com- 
pound finds its way into the cattle 
organism by way of plants through 
fertilizing and liming or by the 
feeding of mineral supplements, 
mineral mixes, salt additions, or 
patent feeds.” 

As a final word in its Summary, the 
report gives the following informa- 
tion: 

“In every farm surveyed which 
has had losses from X-disease, fer- 
tilization was practised on either 
the pasture or the land on which 
the forage was grown.” 

The matter still remains some- 
thing of a mystery and nothing has 
yet been finally proved, but it is 
obvious that the Department be- 
lieves the facts point definitely in 
one direction. 

No one can doubt that trace ele- 
ments have their dangers. Admitted- 
ly, if ever-so-little too much is used 
they injure or kill vegetation. That 
much is proved. It now seems that 
they are potential killers of cattle. 
But the fertilizers that are used on 
pastures or for growing forage are 
also used for growing wheat, corn, 
vegetables and other food for human 
beings. What guarantee have we 
that some mysterious and baffling 
disease will not start killing off our 
human population in much the 
same manner as X-disease is killing 
off our cattle? 

The answer is that we have no 
such guarantee. It may be that the 
mysterious diseases are already with 
us. Do you recall the strange epi- 
demic of “Virus X"” which was 
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causing trouble a year or so ago all 
the way from California to New 
York? Was its origin ever dis- 
covered? If so, I did not hear of it. 

If we are eating vegetables grown 
on soil which has been fertilized with 
chemicals in the manufacture of 
which there has been used, for in- 
stance, sulphuric acid made from 
the fumes from copper smelting, and 
therefore containing “many impuri- 
ties,” is not the danger of poisoning 
apparent? 

Propaganda proclaiming the value 
of trace elements has reached the 
proportions of a mighty flood, but 
never before, I believe, has any 
government agency revealed the 
peril of poisonous, unwanted and 
unsuspected trace elements existing 
in the commercial fertilizers which 
are now being used in such great 
volume. This is an aspect of the 
situation which surely demands a 
most searching investigation of the 
whole chemical fertilizer industry 
and of the use of its products in the 
growing of human and animal food. 


The Land or the Laboratory? 


We now come to my third and, 
no doubt, most controversial asser- 
tion—that there is no conclusive 
proof that the so-called trace ele- 
ments are necessary ingredients in 
plant nutrition. 

Before my opponents get too ex- 
cited, let me draw their attention 
to the fact that I have italicized the 
word “conclusive.” There is a great 
deal of evidence to show that when 
a plant becomes sick through being 
grown on soil of poor fertility, the 
symptoms of sickness disappear if 
trace elements are added to the soil. 
There is also evidence to show that 
the addition of these elements to 
such soil increases yields—presuma- 
bly as a result of the improved 
health of the plant. We have all 
been impressed by results reported 
from many parts of the world, so 
that chemiculturists and organicul- 
turists alike concede that trace ele- 





ments have a great influence on 
growth and health of plants. The 
main difference between them seems 
to be that the chemiculturists advo- 
cate the use of soluble chemicals 
such as borax, manganese sulphate, 
zinc sulphate and the like, while the 
organiculturists recommend that de- 
ficiencies should be corrected by the 
use of pulverized rocks. 

I readily admit that I have fallen 
in line with the rest and have ac- 
cepted without question, until re- 
cently, the claim that trace elements 
must be present if crops are to flour- 
ish; but after studying the evidence 
(including that sent to me by my 
correspondents) I feel that it is far 
from being conclusive and that the 
doctrine should be considered an 
open question until much more de- 
finite information is obtained. 


The theories brought forward to 
support the use of trace elements in 
the form of soluble salts have be- 
come more and more involved, elab- 
orate and even self-contradictory as 
the years have gone by. Some of 
the passages quoted earlier clearly 
indicate this. For instance, part of 
the quotation from Mr. Wischhusen 
was an attempt to state, in a few 
words, that manganese can be poi- 
sonous to plants if there is not 
enough iron present to counteract It, 
and that iron can be poisonous if 
there is not enough manganese pre- 
sent to counteract it. In other words, 
the two elements must be “in bal- 
ance” or disaster ensues. Further 
than that, the ratio of one element 
to the other which will give this 
balance varies with other conditions, 
such as the rainfall, the amount of 
lime present, the acidity or alkalin- 
ity of the soil, the amount and na- 
ture of the phosphates present, and 
so forth. 

So to arrange matters that these 
two elements are in balance and re- 
main so in the soil of a sizable farm 
would surely be a formidable under- 
taking. But that, it seems, is not the 
whole story. All the elements must 
be kept in balance because if one 
(for instance, potassium) is present 
in excess, another (for instance, mag- 
nesium) may immediately become 
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deficient even though the actual 
amount present has not changed. A 
further complication is that varying 
climatic conditions affect the defi- 
ciencies of the elements to differing 
degrees; wet seasons cause deficien- 
cies in nitrogen and magnesium, 
while deficiencies in boron and man- 
ganese occur more often in dry sea- 
sons than in wet. Finally, an amount 
of a trace element which may be 
good for one crop may be toxic for 
another. “On the same soil, the 
same amount of boron may increase 
the yield of one plant and lower 
that of another.” (Dr. Charles E. 
Kellogg, The Scientific Monthly, 
June, 1948, p. 485.) 

Perhaps the day will come when 
every farm will have a well-equipped 
laboratory and a staff of chemists to 
determine what chemicals, and how 
much of them, must be added to the 
soil in different fields and to recom- 
mend quick adjustments to maintain 
the delicate balance under changing 
conditions. But when I think of the 
countless centuries during which 
men have raised crops and success- 
fully fed their families, their flocks 
and their herds; and when I remem- 
ber that it is only during the last 
quarter-of-a-century that we have 
concerned ourselves with trace ele- 
ments, then I begin to wonder if 
science is not leading us along a 
road which can only bring us to a 
quagmire of frustration and con- 
fusion. We are trying to operate 
1,000 acre farms on principles which 
have been determined in the labora- 
tory in a few handfuls of soil, or 
even in a water solution of chemi- 
cals, and in doing so we are ap- 
proaching the point where farming 
will become so difficult that men 
will begin to speculate as to whether 
it would not be better for everyone 
to stop trying to grow anything. 

Is it not obvious that to control 
these complex activities in the soil 
and the plant is beyond the capabili- 
ties of man? The job must be left 
to Nature and all that man can do 
is to cooperate with her by creating 
conditions which will enable her to 
do her work with the greatest ease 
and efficiency. 


Books 





Wildlife Cycles 


THe Way To GAME ABUNDANCE, 
Wallace Byron Grange, Scribners, 
$4.75. 

The conservation of game, as well 
as of earth and forest, should be a 
subject of interest to all who come 
in contact with the soil. It is satisfy- 
ing and comforting to be able to 
walk out over the countryside and 
see quail in the meadows, deer in 
the forest and trout in the streams. 
A land without wildlife will usually 
be found to be depleted in soil and 
health as well. 


Wallace Byron Grange’s book, 
The Way To Game Abundance, ex- 
plains the phenomena of the life 
of wild creatures in language author- 
itative enough to command respect 
yet simple enough to arouse the in- 
terest of the average reader. His 
pictorial explanation of the succes- 
sion of wild species during the life 
cycle of a pine forest is an enlighten- 
ing glimpse into the mysterious and 
unseen process of the appearance 
and disappearance of wildlife in a 
particular area. 

Mr. Grange realizes the connec- 
tion between game abundance and 
the quality of the soil. Here is a 
pertinent paragraph from The Way 
To Game Abundance in which he 
reveals his sympathy to the princi- 
ples of Organic agriculture: 

“If animals are dependent upon 
plants, so are plants dependent upon 
soil, water, sunlight and all other 
climatic factors. The chemical and 
structural nature of soils varies enor- 
mously, the chemistry of water is 
also variable, and even the quality 
and quantity of sunlight shows fluc- 
tuation, while the factors of tempera- 
ture, rainfall, wind and purity of 
the atmosphere all differ from place 
to place and time to time. In the 
vicinity of certain industrial facto- 
ries, for example, so much sulphur- 


ous material is expelled in the waste 
smoke released into the air as to kill 
or damage many plants, which can- 
not adjust to these impurities. The 
fertility of soils is derived not en- 
tirely by direct means from the min- 
eral elements of sand, clay and rock, 
but also from the breaking down 
and recombining of elements by 
soil bacteria and fungus. It is added 
to, from time to time, by the remains 
of dead plants, by the digestive 
wastes of animals, and through in- 
corporation of the animal remains 
themselves. Limestone, built from 
marine animal remains, is a pro- 
found activator of plant growth on 
many soils. Successful agriculture 
leans heavily upon the fungus and 
bacterial cultures which thrive in 
organic material and which are the 
first steps in the long process of 
breaking down and _ recombining 
chemical elements used in photo- 
synthesis by plants.” 


Tue FarMeEr’s HANpBook, John M. 
White, University of Oklahoma 
Press, $4.95. 

Mipwest Farm Hanpsook, Staff of 
Iowa State College, Iowa State Col- 
lege Press, $.50. 

A handbook on any subject is, at 
best, a sacrifice to space limitations. 
Information that is normally cover- 
ed by a dozen or more books is con- 
densed into one volume. The reader 
is given only a tantalizing glimpse 
into any one segment of knowledge. 

However, these two handbooks of 
farming undoubtedly give at least 
their money’s worth of facts. The 
Farmer's Handbook, the most com- 
plete of the two, covers practically 
all aspects of farming. Between its 
covers are the answers to hundreds 
of questions that may pop into the 
farmers mind at any time. 











Legislative Enigma 


NE of our readers, Gorden 
Tow of McHenry, Virginia, 
wrote a letter to the Department of 
Agriculture asking about purchasing 
some raw ground phosphate rock. 
Here is the answer he received under 
the date of October 25, 1949: 
Dear Mr. Tow: 

We have your letter of October 
24, and note that you are interested 
in purchasing some raw ground 
phosphate, for shipment in Virginia. 
In this connection we wish to ad- 
vise that ground raw phosphate is 
not permitted by law, to be register- 
ed and sold in this state. 

Very truly yours, 
J. H. Hoffman, 
Fertilizer Executive 

This is an amazing situation. 
There is proof that raw ground phos- 
phate rock gives more value per dol- 
lar as a fertilizer than superphos- 
phate. The fallacy that the rock is 
not available to the plant has been 
debunked. In Illinois over 15 times 
the amount of phosphate rock than 
superphosphate is used. It is widely 
used in many states such as Florida, 
Tennessee, Kentucky, Ohio and 
many of the western States. 

From what point of view can the 
State of Virginia outlaw ground 
phosphate rock? All I can do is to 
guess. It is a legitmate function of 
a State to protect the industry that 
is within the confines of that State. 
In Virginia there is a considerable 
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Why has Virginia 
Banned Rock Phosphate? 


By J. 1. RODALE 


industry devoted to the manufacture 
of chemical fertilizers. If the farmer 
realized that for less dollars per acre 
he could purchase the rock, which 
would not depress the bacteria, 
fungi and earthworms in the soil, 
as does superphosphate, and give 
him in many cases a super yield, 
what would happen to the compan- 
ies that- made superphosphate? 

A state should be wise enough 
to protect the financial interests of 
its citizens, the voters who elect the 
governing officials. The farming vote 
of any State is not to be sneezed at 
and when the farmers of Virginia 
ultimately wake up to the fact that 
the lawmakers of their State with- 
held this valuable and cheap fertil- 
izer for so many years, there will be 
a lot of explaining necessary. 

Such a law is foreign to the idea 
of the liberty of the individual. It 
is a potentially dangerous trend in 
law-making. On the pacific coast, 
I believe in Oregon, they are en- 
forcing the idea of compulsory poi- 
son spraying of all fruit trees. In 
practicing the organic method there 
are many persons who are attempt- 
ing to build healthy trees that resist 
disease and even insects. This is a 
difficult thing to do, but it is worth- 
while to attempt. Some have accom- 
plished it. But when the Govern- 
ment steps in and says we must douse 
your tree with poison, such attempts 
are made impossible. 


There are those who grow fruit 
trees so that they would have healthy 
fruit without poison spray residues. 
They don’t mind an insect bite or 
two on an apple. In such cases they 
will not be able to carry out their 
project if the government insists on 
enforcing poison spraying. One man 
wrote to us that if the authorities 
insist on carrying out the provisions 
of that law he would move out of 
the State. 

The first thing you know, certain 
States may discover that the use of 
compost or other organic matter is 
inimical to the interests of certain 
industries within their borders and 
may attempt to legislate in some 
manner against this practice. 

It is up to the people of the great 
State of Virginia to investigate this 
situation, to discuss it with persons 
in high places, to write to their state 
assemblymen and to the governor. 
Let them set up comparative experi- 
ments at the State Agricultural Col- 
leges to see the effects of raw ground 
phosphate rock as against superphos- 
phate. If times goes on and this 
nianifest error is not overruled, there 
may be a temptation toward phos- 
phate rock bootlegging. 

To our readers of Virginia, we 
say one crime must not be tainted 
with another. Do not break the law, 
but use your energies to help cast 
out this iniquitous piece of legisla- 
tion. 
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The Nature Of Soil Fertility 


Fertility’s Role in Agriculture 


By SIR ALBERT HOWARD 


From An Agricultural Testament 


HAT is this soil fertility? 

WX What exactly does it mean? 
How does it affect the soil, the crop, 
and the animal? How can we best 
investigate it? 

The nature of soil fertility can 
only be understood if it is considered 
in relation to Nature’s round. In 
this study we must at the outset 
emancipate ourselves from the con- 
ventional approach to agricultural 
problems by means of the separate 
sciences and above all from the sta- 
tistical consideration of the evidence 
afforded by the ordinary field experi- 
ment. Instead of breaking up the 
subject into fragments and studying 
agriculture in piecemeal fashion by 
the analytical methods of science, 
appropriate only to the discovery of 
new facts, we must adopt a synthetic 
approach and look at the wheel of 
life as one great subject and not as 
if it were a patchwork of unrelated 
things. 

All the phases of the life cycle are 
closely connected; all are integral to 
Nature’s activity; all are equally im- 
portant; none can be omitted. We 
have therefore to study soil fertility 
in relation to a natural working sys- 
tem and to adopt methods of investi- 
gation in strict relation to such a 
subject. We need not strive after 
quantitative results: the qualitative 
will often serve. We must look at 
soil fertility as we would study a 
business where the profit and loss 
account must be taken along with 


the balance-sheet, the standing of the 
concern, and the method of manage- 
ment. It is the ‘altogetherness’ which 
matters in business, not some parti- 
cular transaction or the profit or 
loss of the current year. So it is with 
soil fertility. We have to consider 
the wood, not the individual trees. 

The wheel of life is made up of 
two processes—growth and decay. 
The one is the counterpart of the 
other. 

Let us first consider growth. The 
soil yields crops; these form the food 
of animals: crops and animals are 
taken up into the human body and 
are digested there. The perfectly 
grown, normal, vigorous human 
being is the highest natural develop- 
ment known to us. There is no 
break in the chain from soil to man; 
this section of the wheel of life is 
uninterrupted throughout; it is also 
an integration; each step depends on 
the last. It must therefore be studied 
as a working whole. 

The energy for the machinery of 
growth is derived from the sun; the 
chlorophyll in the green leaf is the 
mechanism by which this energy is 
intercepted; the plant is thereby en- 
abled to manufacture food—to syn- 
thesize carbohydrates and proteins 
from the water and other substances 
taken up by the roots and the carbon 
dioxide of the atmosphere. The 
efficiency of the green leaf is there- 
fore of supreme importance; on it 
depends the food supply of this 


planet, our well-being, and our activ- 
ities. There is no alternative source 
of nutriment. Without sunlight and 
the green leaf our industries, our 
trade, and our possessions would 
soon be useless. 

The chief factors on which the 
work of the green leaf depends are 
the condition of the soil and its re- 
lation to the roots of the plant. The 
plant and the soil come into gear by 
means of the root system in two ways 
—by the root hairs and by the mycor- 
rhizal association. The first condi- 
tion for this gearing is that the in- 
ternal surface of the soil—the pore 
space—shall be as large as possible 
throughout the life of the crop. It 
is on the walls of this pore space, 
which are covered with thin water 
films, that the essential activities of 
the soil take place. The soil popula- 
tion, consisting mainly of bacteria. 
fungi, and protozoa, carry on their 
life histories in these water films. 

The contact between the soil and 
the plant which is best understood 
takes place by means of the root 
hairs. These are prolongations of 
the outer layer of cells of the young 
root. Their duty is to absorb from 
the thin films of moisture on the 
walls of the pore space the water and 
dissolved salts needed for the work 
of the green leaves: no actual food 
can reach the plant in this way, only 
simple things which are needed by 
the green leaf to synthesize food.,The 
activities of the pore space depend 
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on respiration for which adequate 
quantities of oxygen are essential. 
A corresponding amount of carbon 
dioxide is the natural by-product. 
To maintain the oxygen supply and 
to reduce the amount of carbon di- 
oxide, the pore spaces must be kept 
in contact with the atmosphere. The 
soil must be ventilated. Hence the 
importance of cultivation. 

\s most of the soil organisms 
possess no chlorophyll, and, more- 
over, have to work in the dark, they 
must be supplied with energy. This 
is obtained by the oxidation of hu- 
mus—the name given to a complex 
residue of partly oxidized vegetable 
and animal matter together with the 
substances synthesized by the fungi 
and bacteria which break down these 
wastes. This humus also helps to 
provide the cement which enables 
the minute mineral soil particles to 
aggregate into larger compound 
particles and so maintain the pore 
space. If the soil is deficient in hu- 
mus, the volume of the pore space 
is reduced; the aeration of the soil 
is impeded; there is insufficient or- 
ganic matter for the soil population; 
the machinery of the soil runs down; 
the supply of oxygen, water, and 
dissolved salts needed by the root 
hairs is reduced; the synthesis of 
carbohydrates and proteins in the 
green leaf proceeds at a lower tempo; 
growth is affected. Humus is there- 
fore an essential material for the soil 
if the first phase of the life cycle is 
to function. 


Mycorrhizal Relationship 

There is another reason why hu- 
mus is important. Its presence in 
the soil is an essential condition for 
the proper functioning of the second 
contact between soil and plant—the 
mycorrhizal relationship. By means 
of this connection certain soil fungi, 
which live on humus, are able to in- 
vade the living cells of the young 
roots and establish an intimate re- 
lation with the plant, the details of 
which symbiosis are still being in- 
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The Nature of Soil Fertility 


Continued 


vestigated and discussed. Soil fungus 
and plant cells live together in closer 
partnership than the algal and fun- 
gous constituents of the lichen do. 
How the fungus benefits has yet to 
be determined. How the plant pro- 
fits is easier to understand. If a suit- 
able preparation of such roots is 
examined under the microscope, all 
stages in the digestion of the fungous 
mycelium can be seen. At the end 
of the partnership the root consumes 
the fungus and in this manner is 
able to absorb the carbohydrates and 
proteins which the fungus obtains 
partly from the humus in the soil. 
The mycorrhizal association there- 
fore is the living bridge by which a 
fertile soil (one rich in humus) and 
the crop are directly connected and 
by which food materials ready for 
immediate use can be transferred 
from soil to plant. How this associa- 
tion influences the work of the green 
leaf is one of the most interesting 
problems science has now to investi- 
gate. Is the effective synthesis of 
carbohydrates and proteins in the 
green leaf dependent on the diges- 
tion products of these soil fungi? It 
is more than probable that this must 
prove to be the case. Are these di- 
gestion products at the root of dis- 
ease resistance and quality? It would 
appear so. If this is the case it would 
follow that on the efficiency of this 
mycorrhizal association the health 
and well-being of mankind must de- 
pend. 

In a fertile soil the soil and the 
plant come into gear in two ways 
simultaneously. In establishing and 
maintaining these contacts humus 
is essential. It is therefore a key ma- 
terial in the life cycle. Without this 
substance the wheel of life cannot 
function effectively. 


The processes of decay which 
round off and complete the wheel 
of life can be seen in operation on 
the floor of any woodland. 

Such are the essential facts in the 
wheel of life. Growth on the one 
side: decay on the other. In Nature’s 





farming a balance is struck and 
maintained between these two com- 
plementary processes. The only man- 
made systems of agriculture—those 
to be found in the East—which have 
stood the test of time have faithfully 
copied this rule in Nature. It follows 
therefore that the correct relation 
between the processes of growth and 
the processes of decay is the first 
principle of successful farming. Agri- 
culture must always be balanced. If 
we speed up growth we must ac- 
celerate decay. If, on the other hand, 
the soil’s: reserves are squandered, 
crop production ceases to be good 
farming: it becomes something very 
different. The farmer is transformed 
into a bandit. 

It is now possible to define more 
clearly the meaning of soil fertility. 
It is the condition of a soil rich in 
humus in which the growth processes 
proceed rapidly, smoothly, and effi- 
ciently. The term therefore connotes 
such things as abundance, high qual- 
ity, and resistance to disease. A soil 
which grows to perfection a wheat 
crop—the food of man—is described 
as fertile. A pasture on which meat 
and milk of the first class are pro- 
duced falls into the same category. 
An area under market-garden crops 
on which vegetables of the highest 
quality are raised has reached the 
peak as regards fertility. 

Why does soil fertility so mark- 
edly influence the soil, the plant, and 
the animal? By virtue of the humus 
it contains. The nature and proper- 
ties of this substance as well as the 
products of its decomposition are 
therefore important. These matters 
must now be considered. 


Definition of Humus 


What is humus? A reply to this 
question has been rendered easier 
by the appearance in 1938 of the 
second edition of Waksman’s admir- 
able monograph on humus in which 
the results of no less than 1311 orig- 
inal papers have been reduced to 
order. Waksman defines humus as 
“a complex aggregate of brown to 
dark-coloured amorphous substances, 
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which have originated during the de- 
composition of plant and animal res- 
idues by micro-organisms, under 
aerobic and anaerobic conditions, 
usually im soils, composts, peat bogs, 
and water basins. Chemically, humus 
consists of various constituents of the 
original plant material resistant to 
further decomposition; of substances 
undergoing decomposition; of com- 
plexes resulting from decomposition 
either by processes of hydrolysis or 
by oxidation and reduction; and of 
various compounds snythesized by 
micro-organisms. Humus is a natural 
body; it is a composite entity, just 
as are plant, animal, and microbial 
substances; it is even much more 
complex chemically, since all these 
materials contribute to its formation. 
Humus possesses certain specific 
physical, chemical, and _ biological 
properties which make it distinct 
from other natural organic. bodies. 
Humus, in itself or by interaction 
with certain inorganic constituents 
of the soil, forms a complex colloidal 
system, the different constituents of 
which are held together by surface 
forces; this system is adaptable to 
changing conditions of reaction, 
moisture, and action by electrolytes. 
The numerous activities of the soil 
micro-organisms take place in this 
system to a large extent.” 

Viewed from the standpoint of 
chemistry and physics humus is 
therefore not a simple substance: it 
is made up from a group of very 
complex organic compounds depend- 
ing on the nature of the residues 
from which it is formed, on the con- 
ditions under which decomposition 
takes place, and on the extent to 
which the processes of decay have 
proceeded. Humus, therefore, cannot 
be exactly the same thing every- 
where. It is bound to be a creature 
of circumstances. Moreover it is alive 
and teems-with a vast range of mi- 
cro-organisms which derive most of 
their nutriment from this substra- 
tum. Humus in the natural state 
is dynamic, not static. From the point 
of view of agriculture, therefore, 
we are dealing not with simple dead 
matter like a sack of sulphate of 


ammonia, which can be analyzed 
and valued according to its chemical 
composition, but with a vast organic 
complex in which an important sec- 
tion of the farmer’s invisible labor 
force—the organisms which carry 
on the work of the soil—is temporar- 
ily housed. Humus, therefore, in- 
volves the element of labour; in this 
respect also it is one of the most im- 
portant factors on the farm. 

It is essential at this point to pay 
some attention to the many-sided 
properties of humus and to realize 
how profoundly it differs from a 
chemical manure. At the moment all 
over the world field trials—based on 
mere nitrogen content—are in pro- 
gress for comparing, on the current 
crop, dressings of humus and var- 
ious artificial manures. A mere 
glance at the properties of humus 
will show that such field trials are 
based on a fundamental misconcep- 
tion of what soil fertility implies 
and are misleading and therefore 
useless. 


Properties of Humus 

The properties of humus have 
been summed up by Waksman as 
follows: 

“1. Humus possesses. a dark brown 
to black colour. 

“2. Humus is practically insoluble 
in water, although a part of it may 
go into colloidal solution in pure 
water. Humus dissolves to a large 
extent in dilute alkali solutions, es- 
pecially on boiling, giving a dark 
coloured extract; a large part of this 
extract precipitates when the alkali 
solution is neutralized by mineral 
acids. 

“3. Humus contains a somewhat 
larger amount of carbon than do 
plant, animal, and microbial bodies; 
the carbon content of humus is us- 
ually about 55 to 56 per cent., and 
frequently reaches 58 per cent. 

“4, Humus contains considerable 
nitrogen, usually about 3 to 6 per 
cent. The nitrogen concentration 
may be frequently less than this fig- 
ure. In the case of certain high-moor 
peats, for example, it may be only 
0.5—0.8 per cent. It may also be high- 


er, especially in sub-soils, frequently 
reaching 10 to 12 per cent. 

“5. Humus contains the elements 
carbon and nitrogen in proportions 
which are close to 10:1; this is true 
of many soils and of humus in sea 
bottoms. This ratio varies consider- 
able with the nature of the humus, 
the stage of its decomposition, the 
nature and depth of soil from which 
it is obtained, the climatic and other 
environmental conditions under 
which it is formed. 

“6. Humus is not in a static, but 
rather in a dynamic, condition, 
since it is constantly formed from 
plant and animal residues and is 
continuously decomposed further by 
micro-organisms. 

“7, Humus serves as a source of 
energy for the development of var- 
ious groups of micro-organisms, and 
during decomposition gives off a con- 
tinuous stream of carbon dioxide 
and ammonia. 

“8. Humus is characterized by a 
high capacity of base-exchange, of 
combining with various other soil 
constituents, of absorbing water, and 
of swelling, and by other physical 
and _ physico-chemical _ properties 
which make it a highly valuable 
constituent of substrates which sup- 
port plant and animal life.” 

To this list of properties must be 
added the role of humus as a cement 
in creating and maintaining the 
compound soil particles so important 
in the maintenance of tilth. 


The effect of humus on the crop 
is nothing short of profound. The 
farmers and peasants who live in 
close touch with Nature can tell by 
a glance at the crop whether or not 
the soil is rich in humus. The habit 
of the plant then develops something 
approaching personality; the foliage 
assumes a characteristic set; the 
leaves acquire the glow of health; 
the flowers develop depth of colour; 
the minute morphological characters 
of the whole of the plant organs be- 
come clearer and sharper. Root de- 
velopment is profuse: the active roots’ 
exhibit not only turgidity but bloom. 


(To be continued) 
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Memos To Farmers 


Farmers Aren’t Getting 


Their Money’s Worth 


Dr. W. Gordon Whaley, Univer- 
sity of Texas agronomist, recently 
charged in the weekly journal of 
the American Association for the 
Advancement of Science that the 
taxpayer is putting more money into 
the agricultural research kitty and 
getting progressively smaller returns. 
He blamed this waste of money on 
the antiquated civil service system 
and the bureaucratic practices of 
the U. S. Department of Agriculture. 

Commenting upon the weaknesses 
of federal agricultural research, Dr. 
Whaley said the Department of Agri- 
culture “is made up of a very con- 
siderable number of top-flight scien- 
tists, but it also has more than a few 
mediocre persons who value the se- 
curity of federal civil service retire- 
ment more highly than real scien- 
tific accomplishment.” 

He also claims that the Agricul- 
tural Research Administration con- 
centrates on work that is most likely 
to be approved by Congress, there- 
fore shunting aside new concepts 
that might not have enough voter 
interest to insure sufficient legisla- 
tive appropriations. 

Of course, it is always easy to point 
out weaknesses in such a vast and 
scattered organization as the USDA. 
However, I feel that quite a bit of 
the criticism leveled at it by Dr. 
Whaley is justifiable. For example, 
its current list of available publica- 
tions indexes no publication about 
animal manure, an extremely im- 
portant fertilizer. 

Both the USDA and State experi- 
ment stations have failed to conduct 
experiments with organically grown 
crops. Claiming that there is little 
evidence to support the claim that 
naturally raised plants are healthier, 
they have ignored this vital agri- 
cultural concept. 
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A Bare, IsoLATED MAILBox can be made a thing of beauty if it is surrounded 
with flowers. Not many cars go past this mailbox without slowing down 
for a second look. 


Water, Water! 


This fall’s newspaper reports give 
the impression that parts of America 
are drying up. As I write this, it is 
a crime to wash your car in the city 
of New York. People are drinking 
less water and going without shaves 
and baths in order to ward off a 
real emergency. 

Other sections of the country are 
also reporting danger signals. In 
most cases it is the lowering of the 
water table that is frightening water 
users. The water table is that in- 
visible depth at which the soil is 
always wet. It has been receding 
several feet each year in some parts 
of the country. 

A representative of the govern- 
ment recently remarked that it 
would take a lifetime of virgin soil 
conditions to bring the water table 
back to its original position. 

The pumping of subsurface water 
from wells has dropped the water 


table many feet in some dry areas. 
In the Southwest, where irrigation 
is essential, wells have pushed the 
table down 15 or 18 feet. 

The breaking of the virgin sod 
and the burning out of soil organic 
matter have been the main causes 
of our water table troubles. Rain 
has been “bouncing off” our farm 
lands and flooding down to the 
ocean instead of soaking into the 
soil and becoming part of the water 
table. Under natural conditions, rain 
enters the streams and rivers via 
the water table and underground 
springs. But when bare soil has 
little organic matter, rain forms 
erosional gullies in its effort to seek 
its own level. 


Finer Limestone Meals 
Are Most Economical 


Ground limestone, a product used 
extensively and beneficially for neu- 
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tralizing soil, comes in several de- 
grees of fineness. Each grade is 
priced differently and reacts differ- 
ently in the soil. 

Agricultural Limestone Meal is 
the most popular liming material. 
It is made in two grades, No. 8 and 
No. 10. No. 10, the finer of the two 
products, costs about 75 per cent 
more per ton than No. 8, which 
usually just meets the Government 
size requirements for limestone meal. 

Experiments at the Ohio Agricul- 
tural Experiment Station show that 
the No. 10 grade is more economical 
than No. 8 despite its higher price. 
Because of its fineness, it becomes 
available to the plant more readily. 
It has been found that it is necessary 
to use fifty per cent more No. 8 to 
achieve the results of a quantity of 
No. 10. 

Agricultural Ground Limestone, 
the next finer product defined by 
law, is used less extensively than 
limestone meal. 


Appearances Are Deceptive 
In Cow Judging 


The development of the veins 
visible in a cow’s udder has been 
debunked as a guide for judging 
dairy cattle. Dairymen and judges 
of cattle shows have been using the 
vein prominence in udders as a 
guide to quality for many years. 

A New USDA publication ex- 
plains studies that explode this 
theory. The 200 cows of the Belts- 
ville herd and their production rec- 
ords were utilized in the tests. Com- 
parisons show that the distribution 
and visibility of veins has practically 
no relation to production. Some 
cows with an impressive pattern of 
veins didn’t even fill the milk pail. 
Many high producing cows had a 
small showing of milk veins. 

The hereditary pattern of the cow 
determines whether her veins will 
be near the surface or a fraction of 
an inch below it. Four hundred 
pounds of milk are pumped through 
a cow’s udder for each pound of 
milk produced, but many cows do 
this through veins that do not show 
special surface development. 

R. R. 





Amazing Fuel Saver! 
A TIERD -Pemenr 


TaerMostaric WOOD HEATER 






cane O8 4 8lFung o 


©" Guaranteed by > 
» Housekeeping 


\) 
wor as Aoveanisto WES 


THE 
FUEL-SAVING 
SENSATION 


No fires to build on cold 
mornings. Burns clean . . . less 
soot and grime. Saves walls, 
drapes. Most types wood 
successfully used. Remove ashes 
on average of 3 times monthly, 
7 types and prices. If no dealer 
near, we will ship immediately 













Over 3000 retailed in one city. 
Many users report more than 
50% savings in fuel costs, still 
enjoying safer, thermostat- 
controlled 24-hr. heat. 


Should build but one fire per 


season. 

. 4 . from nearest warehouse and pay 
Many heating entire homes! freight. Write TODAY for free 
Unbelievable heating capacity. details. 





“Truly The Salaried Man's Heater” Choice dealerships available, 
ASHLEY WOOD STOVE CO. Dept. O COLUMBIA, $. C. 











We have good health if we get good food. 

We get good food if it comes from good land. 

Good land is the result of good farming. 

Farming can’t be good unless there is good government. 


Good government is the work of intelligent citizens. 


Intelligent citizens are the product of good reading. 


The INTERPRETER 


Edited semi-monthly on an Ohio farm—sees and deals with the inter-relation of all 
the major problems of living. Many people are helped by its rigorous analysis of 
current events. 

“*You have the best real liberal paper I ever ran “You are unique in knowing where you are going and 


across.”"—L. Labadie, Detroit why. You are constructive and on the side of life.’’— 
7 : ‘ Henry Beston, Nobleboro, Me. 


“You are editing a wonderful paper.’’—-W. H. Din- 
kins, Selma University, Ala. 


“‘Applause for including so many liberating ideas.” 
—Dr. R. Hayes, Waterbury, Conn. 


The INTERPRETER 


Lane’s End Homestead 
Brookville, Ohio 


10c a copy 
$2 a year 











COMPOST 
AS YOU WANT IT 





@ ..SCREENED 

@ ..SHREDDED 

@ ..CROUND 
ORAIN SCREW @ ..MIXED 


Start your seed with confidence and enjoy per- 
fect results! Our new patented metal seed box 
with inner plate permits watering from below. No 
surface watering necessary.Can't lose drain screw. 
Guaranteed 5 years service. Size 12” x 14” x 
2%” deep. See your dealer or order direct. 


METAL PRODUCTS CO. 
865 Wolfe St. ¢ Fredericksburg, Va. 


Rocks, trash sepa- 

er vated. ——— manure 

an toug organic 

(PATENTED) matter through roll- 

ing screens, wet or dry. Screens fine as 

wanted through perforated screens. Free 
compost circular. 


W-W GRINDER CORP. yicuira’ Kansas 
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Interested in.... 2 | 
EARTHWORMS ; 


Send for our 5th Anniversary listing. 
Unusual offerings and values. 


also 
PERENNIALS and BULBS 
a 


Organic Gardens 


FULLERTON MARYLAND 








Announcing .... OUR POPULAR 
CONNER'S SEEDLESS ORANGES 
Tree-Ripe, Sweet and Juicy 
Boxes $3.75, Bushels $2.50, 1. Bushel $1.75 


Mid-Season and Valencia Oranges in Season 


H. R. OSMER, Groves. Pierson, FLA. 











Make.... 


your farm your fertilizer factory— 
Make manure do more for you— 
Add Ruhm Phosphate Rock and 
Activo to it and Make a completely 
balanced fertilizer — a veritable 
BARNYARD GOLD —Ask us The 
How. Ruhm Phosphate Rock $32.80 
per ton f.o.b. Townsend, Mass. 
Avtico No. 50 Size $11.95 (a great 
soil conditioner) f.o.b. Townsend 
Farm Agencies available. Write 


r. Daly. 
SOILSERVICE 


TOWNSEND MASSACHUSETTS 











Hand modeled pottery. 


Baked in original wood fired 
kiln. Colors in mellow green 
or brown. Traditional Penn- 
sylvania Dutch design. Order 
~~ ‘ catalog today for all types of 
eS) useful novelties. 


POWDER VALLEY POTTERY 
45 8. 17 St. Allentown, Pa. 











MELVIN GC. KLEPPINGER, 
CERAMICS 


Quaint Personalized Marriage 
Plates with bride and bride- 
groom names baked in. Deco- 
rated with Penna. Dutch Floral 
Design. Glazed with 3 colors. 
Bize 104’". Price, $12.00 postpd. 
P. O. Box 187 





Emmaus, Pa. 





A WOOD BURNING STOVE 


—— 


i — * WITH Caiostiali 
Bf ittonren 


RITEWAY PRODUCTS C 
LTD.9 6-F Ge 5 . 
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A big right-hand steel floating pick-up is one of the new features of the 
Model 77 Baler announced by New Holland Machine Company. Shown 
here in action, the Model 77 has 10 exclusive features, including capacity 
of up to ten tons per hour and a baling speed of up of 7 a minute. 
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Designed to handle soil too dry or too sticky for ordinary plows, this new 


Ferguson disk plow features light weight, low operating cost. 


















reo 


The 
con 











BACTERIAL COMPOST 
ACTIVATOR 
FOR FARM COMPOSTING 


B.C.A. is a newly developed com- 
post activator that will greatly in- 
crease efficiency in your organic 
farming practices. Here's why: 


* 
i 


a! 





& B.C.A. is a mixed, concentrated, 
This Dearborn disk harrow requires no angle adjustment and lifts by composite containing a multitude 
hydraulic touch control to pass over grassed waterways and highways. of soil Bacteria developed specifi- 
cally for the rapid break down of 
mixed organic wastes in compost 
heaps. Speeding up the process in 
making an all organic humus fer- 
tilizer. 


B.C.A. has Phosphate Rock in- 
corporated in the culture which 
contains the 26 necessary minerals. 
Enough Phosphate Rock is in the 
Activator so that adding it sepa- 
rately to the heap is not necessary. 


B.C.A. contains the trace ele- 
ments, lacking in many soils and 
so necessary for the best results. 


Manure loading and spreading without leaving your tractor is possible when ° 
this powerful new loader and automatic coupling spreader are used. 








B.C.A. is a neutral Culture pre- 
pared with conditioning food for 
the Bacteria in a rich peat base. 


5 lb. size — $2.00 Prepaid 


West of Mississippi $2.50 
For approximately 2 tons of compost 


IS5lb.size — $5.00 Prepaid 


West of the Mississippi $6.00 
For 6 tons of compost 





SPEED UP YOUR COMPOSTING WITH 


B. C. A. 


Write TODAY for details on how 
you can increase profits by using 











B.C.A. fo... 
ORGANIC PRODUCTS 
Dept. B 264 Canal St. 
new The Galloway Model 40 spreader distributes a wider swath than most and New York 13, N. Y. 
converts to four wheels. The power driven model 31 spreads even wider. 
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Livestock 





Outlook For Beef Cattle 
In 1950 Is Good 


If the weather proves favorable 
next year, farmers and ranchers will 
have enough feed to keep up the 
present level of beef production 
and make another increase in cattle 
numbers. 

Economists of the U. S. Depart- 
ment of Agriculture point out that 
not only will feed grains be plentiful, 
but beef cattle will have less compe- 


tition for range and pasture. Num- 
bers of sheep and horses and mules 
have been going down for years. 
The economists also predict the 
number of cattle on feed will con- 
tinue high the rest of this year and 
in 1950. Farmers had more feeder 
cattle the first of this year than ever 
before. When the first of January 
rolls ‘round, farmers seem likely to 
have at least as many cattle on grain 
feed as at the beginning of this year. 
The economists doubt that as big 





a share of the feeder cattle will be 
steers next year. Since steer slaughter 
has run high this year and since 
cattlemen are tending to hold back 
their calves, feeders may not be able 
to get as many steers as they did 
this past season, and will have more 
calves, cows, and heifers on feed. 
With demand for beef likely to 
continue strong, and supplies of beef 
about the same, the economists don’t 
expect average cattle prices to be 
much lower than this year’s level. 


Classified Advertising 








PHOSPHATE ROCK 

Proper use of ROCK PHOSPHATE can make your or 
ganic farm pay handsomely Quotations furnished on 
finely pulverized Tennessee rock in any quantity and 
Florida rock in carloads only. Free informative literature 
tells how. H,. R. LEFEVER, R. 1, Spring Grove, Penna. 
(at Stoverstown, York County) 


MISCELLANEOUS 


CLOGGED and OVERFLOWING CESSPOOLS and Sep- 
tic Tanks are a health menace. No need to employ ex- 
pensive pumping methods. Simply add 100 lb. drum of 
SUR-SOLVENT to reduce the solid content and clean 
the pores in the ground surrounding the cesspool, there- 
by allowing the proper feaching of the water. Write for 
descriptive literature and how to start fermentation in 
your cesspool or septic tank. ELECTRIC SEWER 
CLEANING COMPANY, 294 Lincoln St., Allston 34, 
Mass. 

“CONCRETE BLOCK HOMES” 32 page booklet on how 
to build, $1.00. “GARAGE APARTMENT” booklet with 
building instructions, $1.00. H. C. LIGHTFOOT, Civil 
Engineer, Richboro 18, Penna. 

“NUT CROPS FROM YOUR IDLE SOIL” along fences 
My grafted trees hear early Mail dime for illustrated 
catalog. MICHIGAN NUT NURSERY, Dept. F, Union 
City, Michigan. 

MERRY ROTARY TILLER—lightweight, durable, tines 
guaranteed never to break Works steepest hillsides, 
rockiest ground Digs 10 inches deep, 12 to 24 inches 
wide Briggs Stratton motor, enclosed motorcycle chain 
drive in oil bath. Out performs much higher priced 
machines. Priced from $149.50. Sickle-bar mower plus 
other low cost attachments available. Write for folder. 
JOHNSON’S BERRY FARM, Ashland, Oregon. 


HARNESS your chimney heat. Get FREE hot water 
from my Patent Pending Chimney—Heat-Reclaimer, 
Water-Heater, Incinerator combination. Inexpensive and 
easy to make instructions, one dollar. HEATING EX- 
PERT, (77 Hill, Detroit 3, Mich. 
PLANTS 

STRAWBERRY PLANTS—Organically grown in pine 
needle mulched beds on foothills of Oregon's Cascade 
mountains. Packed for safe arrival anywhere in United 
States. Gem everbearing $2.75 per 100. New Narcissa, 
West's finest singlecropper $3.00 per hundred. Other 


arieties also. Prices postpaid. JOHNSON’S BERRY 
FARM, Ashiand, Oregon. 











FERTILIZERS—SOIL CONDITIONERS 
Ruhm’s PHOSPHATE ROCK, 30% Phosphate. Best 
Permanent Soil Builder, safe for Organic use; non-acid. 
Information write H. F. SCOTT, Domville, Ont., Canada. 


LOADERS 


LOADERS—International C, A, B; Allis-Chalmers C or 
B; John Deere M, MT; Massey-Harris 22, Poney; Case 
VAC; $225 (with pump) f.0.b. factory. Write for litera- 
ture. WAYNE R. WYANT, factory representative, 122 
Sheridan Square, Pittsburgh 6, Pa. 








EARTHWORMS 

ENGLISH MANURE WORMS: fast breeders, Convert 
green manure, garbage, etc. directly to Humus. No com- 
posting necessary. Free pamphlet tells story. 1000— 
$4.00, 400—$2.00. PHILLIPS WORM FARM, Box 22, 
Bessemer, Alabama. 

MODEL BOX SETUP, including 600 Soilution earth- 
worms with capsules and culture, $7.00. Fine for begin- 
ners. Large starter, $1.25. Complete instructions. NA- 


TURE’S SOIL BUILDERS, 1544 Spring Garden, Lake- 
wood, Ohio. 


HYBRID EARTHWORMS: Mature size, hand picked. 
$4.50 per thousand, delivered. Culture instructions free. 
Live delivery guaranteed. BREMER’S EARTHWORM 
HATCHERY, 339 West La Fayette St., La Grange, 
Texas. 


EARTHWORMS, and BASIC MIXTURE for indoor cul- 
ture. Dry EARTHWORM CASTINGS $1.00 aqt., $2.75 
gal. Ada to potted plants for thrilling results, a wel- 
come GIFT. Shipped prepaid. More and better earth- 
worms per dollar, instructions free. STOW EARTH- 
WORM FARM, Route 3, Kent, Ohio. 











the author, “An Earthworm Turned His Life,’’ mailed 


free. Write DR. THOS. J. BARRETT, Dept. 24, Sun 
Valley, Calif. 





FOR SALE 


GRAPE VINES 2 year 50c each, $5 doz., postpaid. 
Write for prices in quantity. Rose bushes $1 each, 
other nursery stock, IRA H. BOST, Rose City Nursery, 
Maiden, N. C. 


Unsulphured extra fancy Calimyrna FIGS, 10 Ibs. $3.90; 
large select shelled almonds, 5 Ibs. $3.85; California 
Virgin Olive Oil, gallon $4.85. Express collect. Please 
no C.0.D.’s. Request complete price list. S. H. JAFFE, 
Lakeside, California. 











POSITION WANTED 





AGRICULTURIST with references, married, practical 
experience in dairying. diversified farming and familiar 
with Organic methods, is looking for position as farmer- 
manager on well equipped and stocked farm with possi- 
bilities. Give full details. Write to BOX EH, Organic 
Farmer, Emmaus, Pa. 


VEGETARIAN FARMERS 


‘WANTED: Vegetarian Farmers Only, Who Will Ship 
Organically Grown Food. BERNARD SHER, 27 W. 
Ontario St., Chicago, Illinois. 








FOODS 


HONEY: Delicious Florida orange blossom, 2)  lbs., 
postage paid, $1.00. 10 Ibs., postage paid, $3.75. Post- 
age paid to sixth zone. NELSON L. WHEELER, 
St. Cloud, Florida. 

Organically grown ORANGES and GRAPEFRUIT. Tree- 
ripened. Bushel oranges prepaid, east of Mississippi, 
$4.90; grapefruit, $4.50; mixed, $4.70; 17-Ib. carton, 
31.85 EDWIN H. ABRAMS, St. Cloud, Florida. 











HERBS 
Most aromatic, fresh, dried HERBS, Camomile flowers; 
Peppermint; Rosemary; Sage; Thyme; Wormwood. 3 


pkgs. $1.00. F. BERGER, Box 72, East Pasadena Sta., 
Calif. 





BUSINESS OPPORTUNITIES 





WOULD YOU pay 3% first $350 made? Book ‘505 Odd, 
Successful Enterprises’ free. Work home. Expect some- 
thing odd. PACIFIC, Oceanside, Calif. 





BABY CHICKS 





U. S. Approved—Pullorum Passed, Mountain bred chicks. 
Choose from twenty varieties including Dark Cornish, 
White Cornish, Columbian Wyandottes, Write RHODES 
HATCHERY, Box 0.F., Spencer, W. Va. 








CLASSIFIED AD RATES 
FOR THE 
ORGANIC FARMER 


Rates are 6c a word. 
Minimum, 25 words, or $1.50 
Payable in advance. Include 


name and address in word count. 
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Blind Leaders 
Of The Blind 


By Arnold G. Ingham 


T a recent meeting Dr. Gowan- 

loch, one of the greatest lead- 
ers in the development of Southern 
resources, mentioned that the two 
things that are holding us back are 
too much scientific ignorance and 
the old idea that Grandpappy’s 
methods were good enough. No 
matter what we know, or think we 
know, we should preserve an open 
mind and try to realize that per- 
haps the other fellow knows some- 
thing too. 

We used to think that commercial 
fertilizers were absolutely necessary. 
We thoroughly believed that you had 
to replace the plant food that was 
removed by the crops and that the 
only place to get this plant food was 
from a fertilizer dealer. We never 
were dumb enough to believe that 
we should use a particular brand 
for each particular crop. (There are 
144 different brands of 2-8-2 fertilizer 
sold in Virginia at 35 different 
prices), but we always bought the 
“ingredients” and mixed our own 
and saved a lot of money. 

Then we bought a book called 
“How To Live in the Country 
Without Farming,” by Otto Wend. 
Among many other things it told 
us what a racket the fertilizer busi- 
ness was and about what J. I. Rodale 
of Emmaus, Pennsylvania, was doing 
to teach people to use organic meth- 
ods. We were not long in getting 
books by Mr. Rodale, Sir Albert 
Howard, and others and in subscrib- 
ing for “Organic Gardening”. As we 
tried the new methods, we found 
they worked wonders for us and 
we quit using fertilizers and poison 
sprays. 

When we told our friends and 
neighbors that we had quit using 
fertilizers and poisonous spray ma- 
terials and were growing fine crops 
on poor soil with nothing but com- 
post, most of them gave us a nice 
gentle answer that indicated they 
felt we were mentally deranged but 


probably not dangerous. Others tried 
to explain that it was a lead pipe 
cinch that we could not grow any- 
thing without fertilizer without de- 
pleting our soil and that we had 
to spray to kill the bugs and control 
disease. 

What we could not understand 
was that our agricultural leaders, 
our extension and soil conservation 
men, seemed to bristle up at the 
mention of the subject of using or- 
ganic methods. I went to see people 
who were using organic methods. I 
went to Emmaus, Pennsylvania, and 
watched operations on Mr. Rodale’s 
farm. The things worked for us and 
we found that it worked for others. 
Then why should the so called 


“leaders” try to black it out? Are 
they supposed to be working for the 
farmer or for the seed, feed, fertil- 
izer and chemical people? Are they 
as blind as they appear to be? 

Our farm has been farmed for 
nearly two hundred years. It became 
a maze of gullies and every rain 
carried away tons of soil. Today 
the gullies are choked and no dirty 
water runs off. Organic methods are 
paying off. The heavy rains that 
used to carry away our soil now sink 
into the dense sod where our cattle 
graze the year round, into the forest 
where the loblolly pines grow fast 
and into the mulch in our orchard 
and garden. Our eyes are wide open 
and looking into the future! 
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MA eTIAE ccccccccsvcnccccesceegee Sept. 9 

WOmBRCUVRIOE 6 acdc cccccccccccsscved Yov. 15 

Organic Farming (Editorial) ...... Oct. 9 

Organic Method, New (Editorial) ..Nov 9 

Overtillage Destroys Fertility ..... Sept. 43 

Phosphate Rock .... re 38 

Phosphate Rock Versus. Supe r- 

phosphate .....cccccccccvcvecves Oct. 17 
POU  o cccccccccccsccsccscsovcce Dec. 7 
Trace Elements (Editorial) .......Jan. 5 

Rodale, Robert 
Mexico Has Agriculture Troubles .Sept. 26 
Plowless Farming, An Experi- 
OE OR 1b ions ee pide ds o5-40 44 wEvEs Oct. 32 
Sunflowers, Harvesting ..........- Sept. 39 
Tillage, Subsurface ............++..Jan. 23 
Rogers, A. W. P. 

Organic Matter in The Soil ........ Jan. 19 
Rosenvold, Dr. Lloyd K. 

Soil Test, A Simple Biological .....Oct. 37 
Shield, Dr. James Asa 

Multiple Sclerosis .........e+e+eee% Nov. 28 
Stahr, Alden 

Organic Farm, Staten Island ...... Dec. 17 

Starland Farm Goes Organic .....Sept. 49 

Yarbs are Organic ......+-++eee0% Sept. 56 
Steiner, Frank D. 

Storage Cellars .......+eeeeeeeees Dec. 30 


Sykes, Friend 
Report from England ........+++++ Dec. 52 
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Van Clute, Jack 








Farm Compost in Production ...... Sept. 
When the Worm Turned ..........Oct. 
Compost, Emergency ...........-- Jan. 
Volkert, John E. 
Citrus, Organic ...... copecececc cele 
A 
Acidity, Chemical Fertilizers ........ Aug. 
Ms TEED ode beccenaceesdercdsanes Dec. 
SEE Eee dn pe ocicswennce ducogeees Sept. 
SE +5 ee secadeeucesneannnne Aug. 
SE TN og cc cccccccccowscccivs Aug. 
SS Pee ee Dec. 
SE EE 6. baad cevécvesoerededees Dec. 
BOD FOUEGS vc cccccceccevecosecees Jan. 
Artificial Insemination ............. Sept. 
Artificial Insemination .............. Nov. 
BE, WEEE ccc sccvccccccccccccsces . Jan. 
B 
MED. THINNERS «cc cccscccescccas .+-Dec. 
Barberry Eradication Controls 
ME EEE BS0 00 000d ce cceeeeseners Nov. 
Pe PE naccoreccnseseecesees -« Oct. 
Pt CE acecteccesshcosdoansseue Dec, 
Dt. £6060 seenhacndctbvdctede cane -. Aug. 
I CEE cg ovcccccvesoutetaa Nov. 
Pe MED sacdcedoéccoccacseocs 
SD MEME cc ccvcccscccctoses ° 
Bone Meal ........... 
Brewery Wastes 
Bulls are Dangerous ...........+++ . Dec, 
PE ED coccevecdceceoeceovoed Sept. 
NEE EEE ccenevccecerseeseos . Nov. 
Cc 
Calves Help Solve a Fertilization 
DUPED weeceercreséées ° ccccves Oct. 
GORTROTED cc ccccccdcosicécccecceses Dec. 
Cannery Wastes .......... cccccccce oO 
GReeeee BARD voseccccccsccvcceses +» Oct. 
GURNEE ccccccverceccencgccceseeees Nov. 
ar coccce cet. 
GEE GUE ceccccccecoeencoceceets Oct. 
Chicks, A Perfect Score ..... eoccece Sept. 
GE: exccececouscsosceve evcccoccess Oct. 
Cee, GD coccccseceocecs +--+. -Sept. 
CEE scvcvenesctesvecenease Nov. 
Geer, GEARED ccccccccesce errr, 
Geek AMG occcccccccscccccccvcccees Nov. 
Cocoa Wastes .......ceescseccees -+-Oct, 
Colloidal Phosphate .......... eocces' le 
Community Nest ....... cocccccescoedeee 
GEMPONE cccccceccsccocceses PTiITiTT.. 
Gemens.. Geek occcccececaseeveres . Jan, 
Converting to an Organic Farm ..... Aug. 
PE tcc cennenduetsecenevenes . -Sept. 
Corn Cobs, Composting ............. Sept. 
Corn Cobs, Feed .......ccecceeeses 
Corn Cobs, Grinding a 
Gorm Gram, BS ccc ccccccccsccece ° 
Cotton Gin Waste ......cccscccess .-Nov. 
GHORREED vc cvccvccecsecccctoounccses Nov. 
CED. avcnysececesancsdepe cgaseeneus Jan 
ee OR rrr ees Dec, 
Cows, Cleanliness eee secoceecee 
Cow, 75,000 Calves From ‘One eccoves Oct. 
D 
Saepeneney oe ehén. eo aneveasuneensenen Jan 
SéGbebunsevacecuaeneeanésodear Sept. 
DDT eeeaets sh ecneacennseeneesese cen Dec. 
Development of Ideas in the Mind 
OE O TORRENS onc cccccccccesscsses Aug. 
DEED Gk nécrdcesseeseesequacaonktee Oct. 
PREIED coc cecusceccossenecoecoutad Nov. 
BP SOE ec cestccusoeséacduncocenes Aug. 
E 
ie oss cneneneaeeeewne ene Aug. 
Earthworms, Frost Damage .......-+.- Nov. 
DE nacee ot dthesbenss oo aneneen Aug. 
DE . stretasceidatetcekacuncaaial Sept. 
ee CNS... 0s cece 060 vsedoed . Sept. 
Electrifying the Soil .........cceeees Aug. 
PER WOU ccccccccceccecesess Sept. 
OES tis 
DD Cnvheon wean0eesnes euereken . Sept. 
Erosion ....... . ve see seeeenin Dec 
eee, GD ccc cectcsceccowssvtéena Dec. 
F 
I BOR 2.600 00.06-000 ccavscencé Aug. 
Farm Compost in Production ........ Sept. 
Farming, Part Time .........0-eee+. Jan 
Farmer Victorious; Money Mart 
and Mother Barth .......essseee8- Nov 
Farm Work Simplification ..........Nov. 
Feed Supplements to Pasture ........ Nov. 
ORES rry Terr Jan 
Fertilizer, Chemical ........-ee+e+e+% Jan. 
iets te PIES ccccccccccccscescoesocs Aug. 
Diy PreBbeds cccccccccccccccccccccese Oct. 
EE §cteugedeneecectcces couvevenee Sept 
Fruit Culture, Natural .........++++-. Dec. 
G 
GAMER cocveccvccescscccessecsteee Dec. 
Good Soil Means Good Teeth ......... Oct. 
“eee” PION cccccccccccecvcosees Sept. 
Greek Method, The .......cccccccsee Aug. 
Green Manuring .........csceecseces Aug. 


Grit of Variable Value .............-Oct. 
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Waite, Helen L. 


PNG ‘be ewwcsbiveoues cocccccce cA 
Ward, Hugh A. 
RE SEED eveccccsetbccdusccbess Aug. 
Watson, W. M. 
Barberry Eradication Controls 
SUE DE -weecvcvvceccnace +++. -Nov. 


SE. ccccccctscsanveceacss eee 
GD  cesenccntevds tweersiasectaee Nov. 


Haymow—Fire Prevention ..........Dec. 
Health, Relation of Soil to ..........Jan. 


DP, UN. sxcocaseoueceees coce AM. 
Hedges Control Soil ..........sse00. Sept. 
Humus: A New Advance ............ Aug. 


Hybrid vs. Open Pollinated Corn ....Sept. 


PE, SUD ckciécewcecoesesenes Aug. 
I 
Insecticide, Natural ................ Nov. 
Insects and Sprays ..........- oesees Aug. 
REE, GENE. cccccoccscanes ..- Aug. 
Insemination of Turkeys ...... eee Aug. 
Irrigated Soils, Their Fertility 
and Management ............ss+. Dec. 
J 
eR, GONE. 2 tcicccvssscee boone we Jan. 
K 
Kale as a Cover Crop ......2..ee00:. Sept. 
Orr .. Sept. 
L 
te. PTTL LEPC Te cee S -- Dec. 
Ladino Clover .......++.++«. oeccesee Dec. 
OS ear errr A 





Lime Direct on the Land ....... ococe Ost, 
Be EE GME seccccccccvececs -. -Oct. 
BAD, TEPGPRGGE cccccscccccceccecoes Oct. 
Se Gi BD vecectencnceseeneves Oct. 
BAUD, FORGONE ccccccccvcccevecsovcs Oct. 
Lime, When Applied ........ occccce -OSt. 
Livestock, Natural Methods .........Nov. 
BOO cccce Sehorenvawese Sibeeceve wea Nov. 
M 
NI 0 ie cars Ceri g ne mend oes wie . Jan, 
PEED cecccesenccessiccceconsees -.-Dec 
BEOGUNO TUBE ccccccsccccccsceses cove Ost. 
DE  6b5b6s+0r06-0n0060 tues eevos ocee Ost, 
Mexico has Agriculture Troubles ... + Sept. 
Minerals and Polio ............ «+++-Nov. 
BEOE BOM cccccccccescccccsceesoss .-Nov. 
DE Socvosnconsesuseseenends .. Sept. 
PED cccccccceceesccevecesce once ete 
Mulches, Orchard eee .. Sept. 
Mulches for Orchard Soils .......... Dec. 
Mulches in Rhodesia .............+-- Oct. 
Dt ctesedt~ecnntnenencebaede .. Aug. 
BEE. ceececccentcces svccunse cvccce chee 
Multiple Sclerosia .....cccccccccces -Nov. 
N 
DEE TEED 6 cowesccccdeereed Sept. 
PGND cb cc cs ccctcoetpeaccestove Nov. 
8) 
CORE, TR ntctscccccicss sesncane Aug. 
GUGENE, GUIEEE ccccvcciosceescs . Aug. 
CeenarG, EGG MEAS 2c cccccsccecvcs Aug. 
Cee, GED ccaeeccvecesccscus Nov. 
Orchard, Organic Method ............ Oct. 
Ge DPD. civeveuscoeesseuecovers Aug. 
GOERS DOCS .cocescccsvcccceves A 


ug. 
Organic Farming 2000 Years Ago ...Aug. 
Organic Farming—Editorial Oct. 
Organic Farm, Staten Island 
GORGES DERG os cccpoceceeces 
Organic Fertilizer, Purchased 
Organic Matter, Goll .......cccccccce ‘f 

CORIREIED TERGENE, BO oc cc cvccccsesssa e 
Organic Method, New—KEditorial ....Nov. 





Organic Products, Prices ........... Aug. 
Overtillage Destroys Fertility ....... Sept. 
CE MEE oincedctecewe adeee GaNen Oct. 
Ge GE cect ekve<cicscveccsens Nov. 
P 

PRD wcncescndverencecsecsodstorses Nov. 
PD. cnome news cnpewdeaewaalio’ Oct. 
POTOGGS PEOVER ooccncccscccesvs Nov. 
PRD. cnn bes tecesesesesvwesnen Sept. 
ee Dec. 
PUTO, CUE esc sccoccccsesesess Oct. 
Pasture, For Battery Hens ..........Jan. 
EE, TN past ead are st 0: m8 Nov. 
PROGNSte,. OW FIA .cccccccccecesse Aug. 
Pt PT .2¢40400450 00000006 Jan. 
Phosphate Rock .... ee Jan. 
Phosphate Rock Versus ‘Super- 

0 a yee eee Oct. 
TOR CeO ORT eee Oct. 


Plowless Farming, An Experiment in .Oct. 
PURGES GRE FEROS oo ccccviccocssces Oct. 
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Whalion, Archer P. 


Sunflowers ........... wateessccce - Dec. 

Wood Burning ..... Creer cccccceccs Jan. 
Wickenden, Leonard 

Te EEE. s oeesnceeescéavace Nov 

SE ED « dencescceccehacs . -Dec. 

POD, TEED 6 kc ce dctc cic ccets Jan. 
Poultry—Editorial .......... ee cebane Dec. 
Poultry, Labor Saving ........... oe Dec. 
BG, I a ioe ce aaa eee Sept. 


Poultry Rations at Organic Experi- 


St i cccvcspepeteseeneeds Aug. 
PO SD cetsledcsunmdbecesues Nov. 
PR 4666 wendwannnedaecedouned Oct. 

R 
Rain, Conservation of ......... eee. NOV. 
FE eee: Aug. 
Red Banded Leaf Roller ........ cone Se 
Report from England ............... Dec. 
Research, Agricultural .............. Jan 





Research, Agricultural ...... 
Ring Method of Making Compost os 
Rotation Plan for the Poultry Range ‘Nov. 


s 

EE. «n capscascncesobdesceees +. Aug. 
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Seed Corn, How to Select ..... 00 0one ante 
Ph DED vcasaseosecaceecena Oct. 
PE SEO. 0. 0.0:00006000 00cesee¥esed Oct. 
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Sewage a National Resource ........ Sept. 
Sheet Composting, Citrus Grove .....Nov. 
NG ME din. war clave headin malurboh . Sept. 
DE een ene he 66s sen cs bobawtenaaedee Nov. 
Socialized _fantenttave of the 

. eter +++. -Dec, 
Soil Deiidien Cee hnewe cevecncsbeneees Aug. 
Soll, Fed to Chickens ..............- Aug. 
Pt DUD  cccccccsncccessooves Nov. 
Soilless Culture—Hydroponics ....... Nov. 
PD a ckvns eres saccbes ee teebeondn ete Nov. 
Soil Test, A Simple Biological ........ Oct. 
GE Se betorsscacwsoedeskes cnnsens Aug. 
SU eee eee 5 66cane 
Spray, Shot Gun Method ............ Aug. 
Starland Farm Goes Organic ........Sept. 
DT Sls red aeneeeeececcreene Nov. 
Straw Gives Life to Soll ............ Sept. 
SN BOND wccccccveccocsosseseses Dec. 
Stone Mulching .............. eececes Aug. 
Storage Cellars ..........ceeeeeeeess Dec. 
PEP cbandtevedeeswenncéuesd ccooene Dec. 
CD dnd ahibeds oh 0 nnd ce nee eee Dec. 
Sunflowers, Harvesting ............. Sept. 
Sunflowers, Moulding ............... Sept. 
Sweden, Farming in ...........-++++- Oct. 

T 

BE onc devetboekeengeee cnn tue Nov. 
EE EE. dnicntutne eedsweraendeces Jan. 
Tillage, Subsurface ..........260.00+0 Jan. 
tT + tepdbtaavodene pbaekedneer nial Yov. 
; EE eee ree Oct. 
Tobacco Stems and Dust covecscecese Nov. 
CED Ciitecdédcbenidedesde et ans Dec. 
i OD <6 o:n0n0'6089.92000nnen er Nov. 
.. re ee se Jan. 
PE SEED. occ cstgoveedvasouens Dec. 
TOD: ED occ cccccccveeuceucen Jan. 
ST PD + cescestups cencaeleu Jan. 
Tracer Technique ..... CSOercoccdoees Jan. 
. >> Seay Aare Jan. 
Trees, Organic Method .............. Aug. 


Two Mothers for One Lamb .........Aug. 


Turkeys on Stones ........0.ccccees Sept. 
U 
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Vv 
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MEE wSUkemined nai base eran e ene Nov. 
eT Pee Pee eee Jan 
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cliwecgensn eee Can eae Jan. 
WO TGGIERGIER 2... cccccccccescces Aug 
4 aes Jan. 
ee GS BUNNNG avd ccccvcecbhocsen yov. 
Wheat Storage Sprays ............++- Nov. 
ee. Oct. 
When the Worm Turned ............. Oct. 
Why Chemicals are Bad ............. Oct. 
JC En Jan 
Wire, Enemy in Cow Pasture ....... Dec. 
TE SE Sxverccedens chvadae sabe” Oct. 
SE ahivid dd oo.v'oe aed ehs oeees Dec. 
Wood Ashes as Source of Nitrogen ...Oct. 
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These ORGANIC FARMER Books and Booklets Show You the Why and How! 








Vital Publications for 
Organic Farmers 


PAY DIRT 


by J. 1. Rodale 
The best guide to the organic move- 
ment. Points the way to proper farm- 
ing methods, shows how to obtain 
bigger yields of disease-free, health- 
giving crops. 252 pp. $3.00. 


* 
AN AGRICULTURAL TESTAMENT 


by Sir Albert Howard, C.1.E. 

The standard textbook for all who 
want to change over to home-made 
organic fertilizers. 253 pp. $3.50. 


. 
THE SOIL AND HEALTH 
by Sir Albert Howard, C.1.E. 


Food problems can be solved only by 
restoring to the soil its virginal fertil- 
ity. Here’s how! 320 pp. $4.00. 


MAKE FRIENDS with Your Land 


by Leonard Wickenden 


A knock-out blow to chemical fertil- 
izers. Illustrated, 144 pp. $2.50. 


* 
NUTRITION AND THE SOIL 


by Dr. Lionel Picton 


Scientific evidence that nourishing 
food comes only from crops and ani- 
mals raised organically. 400 pp. $4.00. 


7 
BIO-DYNAMIC Farming & 
Gardening 
by Dr. Ehrenfried Pfeiffer 
Describes in detail how to convert 


an ordinary farm into a bio-dynamic 
farm. Paper, 240 pp., 18 illus. $1.75. 


a 
GROW A GARDEN 
by Dr. Ehrenfried Pfeiffer 


How to grow each vegetable the bio- 
dynamic way. Paper, 118 pp. $1.40. 


» 
EARTHWORMS—Their 
Intensive Propagation 
by Dr. Thomas J. Barrett 
Complete, practical working direc- 


tions for breeding, feeding, growing, 
and harvesting. Paper, 60 pp. $1.00. 
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THE ORGANIC FARMER LIBRARY 
Popular Paper-Covered, Pocket-Size Booklets 


. THE DOCTORS’ ATTITUDE TOWARD FERTIL- 


IZERS. What they think of the organic method. 
Contains transcript from U. 8S. Senate Hearing. 60c 


MANUAL OF ORGANIC MATERIALS. A Com- 
prehensive List of Compostable Materials Occurring 
in the Home and in Industry. This book alphabeti- 
cally lists 85 substances that may be used to keep 
the soil fertile in Nature’s way. It defines the com- 
position of each material and what each substance 
contributes in plant nutrients to the soil. , 50c 


BULBS AND HOUSE PLANTS by Cecile Mat 
schat. Discusses tulips, iris, lilies, peonies, etc. 60c 
ANNUALS AND PERENNIALS by Cecile Hulse 
Matschat. Describes the advantages of annuals over 
perennials and vice-versa , 60¢ 
HOUSE AND GREENHOUSE GARDENING by 


Fred McCready. Deals with inexpensive means for 
growing plants in your house and under glass in 


hot-beds and greenhouses - $1.00 
GARDENING WITH THE EXPERTS. An ency- 
clopedia on all phases of gardening ‘ $1.00 


THE WAR IN THE SOIL by Sir Albert Howard, 
C.1LE.,M.A. A magnificent summary of the organic 
cause for those who desire to change from ordinary 
to home-made organic fertilizer. , . 80c 


. SEEDLINGS by Evelyn Speiden. How to start 


seedlings—how to prepare the garden a $1.00 


. VEST-POCKET VEGETABLE GUIDE by Roger 


W. Smith. How to grow 40 vegetables in the or- 
ganic manner—for medium northern climate 25¢ 
COMPLETE MODERN GARDEN HERBAL by 
Robert O. Barlow. Many facts about herb garden 
ing and usage in several lands : ; $1.00 
THE FRUIT ORCHARD edited by J. I. Rodale 
Practical hints, unusual data on fruit growing. 50c 
LEAVES AND WHAT THEY DO by Heinrich 


Meyer. For every gardener and lover of plants. 45c 


. SUNFLOWER SEED—THE MIRACLE FOOD by 


J. I. Rodale. Treatise on how to grow, how to eat 
this vitamin-rich food E : 50¢ 


. WEEDS AND WHAT THEY TELL by Ehrenfried 


Pfeiffer. Discusses hundreds of weeds common to 
farm, orchard and garden F $1.00 


SHRUBS AND TREES by Cecile Matschat. Land- 
scape design, borders and backgrounds, street trees, 
flowering trees, fruit trees, evergreens, etc. 60c 


HOW TO MAKE A GARDEN by Cecile Hulse Mat- 
schat. Here are all the facts and underlying prin 
ciples to make any garden a success. Illustrated. 65c 
PLANNING THE HOME GROUNDS by Cecile 
Matschat Whether you buy or build. .remodel or 
start from the ground up, this book will help you 
develop a beautiful setting for your home. . 65c 


HOUSE PLANTS—How To Grow Them by P. T. 
Barnes A complete guide for growing healthy 
vigorous plants in the house : 50c 


TEN TRUSTWORTHY TROPICAL TREES by 
John C. Gifford. A delightful book Includes the 
lime, coconut, guava, avocado and mango . $1.00 


20. WILD GARDENS OF NEW ENGLAND by Walter 


Prichard Eaton. How to reproduce natural settings 
of wild flowers in your garden ° ‘ $1.00 


GARDENING FOR PROFIT by Peter Henderson 
Originally published in 1874 Reveals many pro- 
fitable secrets for present-day gardeners. . $1.00 


QUICK-RETURN METHOD OF COMPOST- 


MAKING by M. E. Bruce. New ideas for producing 
compost WITH OR WITHOUT manure $1.00 
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TREE CROPS by J. Russell Smith. An inspiring 
book on trees yielding crops as animal food T5e 


EDIBLE PLANTS OF THE POND AND WATER 
GARDEN by G. L. Wittrock. A wonderful instruc- 
tor for the nature-lover and fisherman. 50c 


THE FORMATION OF VEGETABLE MOLD 
THROUGH THE ACTION OF WORMS by Charles 
Darwin. The most important parts of his classic 
on the earthworm, with other articles. 60c 


OUR FRIEND THE EARTHWORM by George 8. 
Oliver. Deals with the importance of the earth- 
worm to the soil and its products. . $1.00 


ANIMALS AND THE GARDENER by Richard 
Headstrom. Animals and insects that are friends 
and foes to the garden. - . ° 35¢ 


LUTHER BURBANK by Roger W. Smith. Plant 
breeding and the important contributions of this 
great horticultural pioneer. : ° 35¢ 


. QUESTIONS AND ANSWERS ON COMPOST 


edited by J. I. Rodale and Heinrich Meyer. A 


guide for compost-making. . 35e¢ 
COMPOST—HOW TO MAKE IT edited by J. L. 
Rodale. The only book of its kind. 35¢ 


SLEEP AND RHEUMATISM by J. I. Rodale. 
Simple rules for avoiding stubborn conditions of 
neuritis caused by pressures exerted during sleep. 35c 


2. NATURAL BREAD edited by J. I. Rodale. Dis- 


cusses health-giving values of breads and cereals 
made with organically-grown stone-ground grains. 35c 


33. DEBATES IN HOUSE OF LORDS. Deals with 


the advisability of forming a Royal Commission to 


check on the Howard method of farming. . 45c¢ 
FLOWERS FOR EVERYONE by Heinrich Meyer. 
Facts about common plants of the garden. 40c 


THE GARDEN NOTEBOOK by Alfred Putz and 
J. W. Johnson. Proper methods and practices for 
all types of gardening ‘ $1.25 


7. THE GLADIOLUS BOOK by William M. Joki. 


All about the gladiolus and its culture . $1.00 
THE BERRY BOOK by M. B. Cummings, Ph.D. 
If you grow, or intend to grow, berries, this book 
is worthy of your attention. = * 80c 
THE FLOWER CALENDAR by Dr. W. H. Eyster. 
Tells what to plant and when to do it. Assures a 
blooming, beautiful garden all year round. . $1.00 
THE VEGETABLE CALENDAR by Dr. W. H. 
Eyster. Climate maps and extensive tables; month- 
by-month chart of sowing and harvesting. $1.00 
THE ORGANIC METHOD ON THE FARM by J. 
I. Rodale. Large-scale composting; odorless, labor- 
less chicken-house; field crops and orchards $1.00 


BINDERS for The Organic Farmer Library err 


Eack holds 12 books. Copies easily removed. $1.2 


SPECIAL OFFERS 
A FREE binder with every order for 


$10 worth of Organic Farmer Library 
Booklets. 


The entire series of forty books, 


mounted in 3 binders, value $31.80: 
ONLY $25! 








Postage prepaid on domestic cash orders. Canada and Foreign add 10% for shipping charges. 
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_ ORGANIC WAYS CHANGE. 
. 750 “WORTHLESS” ACRES © 


FRIEND SYKES, A SUCCESSFUL ORGANICULTURIST, TELLS 
THE WHOLE STORY IN THE BOOK, 
“HUMUS AND THE FARMER” 


ERE 


story of a 


is the true and fascinating 


farm success- 


H 


fully operated according to organic 


large 


methods. 

With graphic descriptions, fully il- 
lustrated, recommendations are given 
for the making of pastures, reclama- 
tion of waste or derelict lands, and 


increasing the water-holding capac- 


The 


value of mixed farming and reforest- 


ity and productivity of the soil. 
ation, the importance of the earth- 
worm, and the mechanization of the 
compost method are all clearly ex- 
HUMUS AND THE 
FARMER, just published by Rodale 


Press. 


plained in 


It all began when what was re- 
garded as one of the best herds 


England proved, upon government 


inspection, to be 66 diseased—the 


Tripoding clover for seed (from ‘‘Humus 


and the Farmer’’) 


result of deficiencies in the food 


plants. The herd was dispersed and 


the valuable farm land sold. Friend 


Sykes then purchased 750 acres of 


land on the Salisbury Plain which 


about considered 


He 


natural 


farmers round 


practically worthless. subsoiled 


it and fertilized with ma- 


nures exclusively. Pasture and crop 
plants were grown which were rich 
in minerals and other nutrient ma- 


As a 


were 


terials. result, the cattle and 


horses maintained in~ such 


health and vigor as had been hither- 
unknown, and the land is 


to now 


eagerly visited by outstanding agri- 
inter- 


culturists as one of the most 


esting farms in the country. 


Artificials Uneconomical 


In his valuable, exciting book, 
HUMUS AND THE FARMER, Mr. 
Sykes places his essential acts of good 
farming in the following order of 
importance: (1) the four year pas- 
ture, (2) good cultivation, including 
(3) 


through the grazing of stock, and 


subsoiling, organic manuring 
(4) composting. The details he gives 


of some of his scientific records on 


‘ bow 2 "Se 


Prize Galloway Matron, Elsie II 


“‘Humus and the Farmer’’) 


( from: 


the farm are startling in their origt 
nality and intriguing in their inde 
cation of the inadequacy of orthodox 
methods. 

In discussing the organic method 
with present-day agronomists, the 
latter invariably end the discussion 
by saying that the ideal method of 
fertilization of the soil includes the 
use of plenty of both organic and 
This is a diffe 
but Mr. 


Sykes deals with it convincingly and 


artificial fertilizers. 


cult argument to refute, 
gives comparative figures to show 
the financial disadvantage of adding 
any artificials whatever to adequate 
organic manuring. The author fore 
sees a dark future for agriculture if 
present practices are long continued. 
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